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Upkyrck 2026 1.
Conepxanue CTp.
[enu u 3a7a4n TUCUMIUIAHBI (MOJTYJIS)
Mecto nucuurumnbl (Moayiis) B crpykrype OIIOIL.
TpeGoBanusi K pe3ylibTaTaM OCBOSHHS IUCLUUIUIMHBI (MOMYIIS)

O0BeM AUCIUTUIMHBI (MOIYJIS) M BUABI y4eOHOMH paOOThI

o~ w D oE

ConepkaHue TUCIUILTAHBI (MOTYJIS)

51 ConeprxkaHue pasziesioB ¥ TEM TUCIUILUIMHBI (MOJTYJIS )
5.2 Pazgenst  gucuuniuHel  (MOAYJA) M MEKIMCHHUIUIMHAPHBIE  CBA3M €

obecrieynBaeMbIMH (TIOCIIEAYIONIMMH) TUCIUIITHHAMHA
(MOZyIsIMK)
5.3  Pazzensl ¥ TeMbl AUCIUILTUH (MOJTYJICH) ¥ BUJIBI 3aHATHHA
6. IlepeyeHp ceMUHApCKUX, TPAKTUYECKUX 3aHATHHA, JaOOpaTOpPHBIX paboOT, IUIaH
CaMOCTOSITENIbHOW  pabOThl CTYAEHTOB, METOJMYECKME YKa3aHHsA [0 OpraHu3aluu
CaMOCTOSITENIbHON PabOThI CTYAEHTOB
6.1 [1nan camocTosiTenbHON PabOTHI CTYAEHTOB
6.2  Meroauyeckre yKa3aHus M0 OPTaHU3AIMH CAaMOCTOSATEIBHON pabOoThI CTYJCHTOB
7. IlpumepHas TeMaTHKa KypCOBBIX pa0OT (IIPOEKTOB) (MPH HATHYUH)
8. VYueOHO-MeTOAMYECKOE u nH(pOpMaIMOHHOE  00ECTICYCHHE TUCIUTIIUHBI
(Motyist):
a) OCHOBHas JIUTEPATYpa;
0) IOTIOJIHUTEIbHAS TUTEPATYPA;
B) IporpaMMHOE 00€eCIIeYeHHE;
r) 6a3bl JTaHHBIX, TOUCKOBO-CIPABOYHbIE 1 HH(OPMAIIMOHHBIE
CHCTEMBI
9. MarepuanabHO-TEXHHUECKOE 00ECTIeYeHNE AUCIUTIIUHBI (MO/TYJIs)
10. O6pa3oBareabHBIC TEXHOJIOTHH

11. Ouenounsie cpencta (OC)



I. He.]'II/I H 3aJ1a4YM1 JUCHUILIMHBI:

Hear gucHumIMHbBI — (OPMHUPOBAHUME TEOPETUYECKMX OCHOB, IPAKTUYECKHUX
BO3MOKHOCTEH W OTpaHUYEHUH, BAKHEUIINX (PU3UUIECKUX METOJI0OB UCCIICIOBAHUS, 3HAKOMCTBO C
UX allapaTypHbIM OCHAUICHWEM M YCIOBHSAMH INPOBEACHHs DKCIIEpUMEHTA. JlaTh cTyneHTam
IIPEJICTaBICHHAE O IMPUHLMIAX M IPAKTUYECKOM MPUMEHEHHH OCHOBHBIX, IIHPOKO
BOCTPEOOBAHHBIX (PU3MUYECKHX METOJIOB MCCIEIOBaHM. JJOCTOMHCTBO Kypca COCTOUT B TOM, YTO
paccMaTpUBaAETCsl KOMIUIEKCHOE NPUMEHEHHE CIEKTPOCKOIMYECKUX U CIEKTPAJIbHBIX METOZOB
JUIsL yCTAHOBJICHHS  COCTaBa, CTPOCHMs, CTPYKTYpbl OpPIaHMYECKHX M HEOPTaHUYECKUX
coequHenu. Kypc cOCTOMT M3 MOCIIENOBATEIBbHO M JIOTMYECKHM CBA3AHHBIX PAa3JENoB,
HOCBALIEHHBIX SA€PHO-PU3NUYECKUM METO/IaM M METOJaM MOJIEKYJISIPHOM CIIEKTPOCKOIHNU.

33}13‘11/1 AUCHUIIJIMHBI - B PE3YJIbTATC U3YUYCHHUA JaHHOI'O KypCa CTYACHTHI JOJIKHBI:
3HATb TCOPHIO, MMO3BOJIAIOIIYIO OIMUCHIBATH (1)I/I3I/I‘~I€CKI/IC SABJICHUS, KOTOPBIC IMOCITYXKUIN OCHOBOI1
BO3HHMKHOBCHUA (1)I/I3I/I‘IGCKOFO MCTOJ4A, IMMPHUHIMUII 1 YCTpOﬁCTBO O60py,Z[OBaHI/I${ JJIA Ha6J'II-OI[eHI/I$I
q)HSI/I‘leCKOl"O SABJICHUA, IIapaMCTpPbI 060py,I[OBaHI/IH U XAPAKTCPUCTHUKH KaXXAOro M3 MCTO/O0B,
BO3MOXHOCTH U OI'paHUYCHHA MCTOOOB, cIoco0 IMPUTOTOBJICHUA 06pa3110B JJI1 aHalin3a, a TaKXKe
MMPUMCHCHUC MCTOAOB K PCHICHUIO NMPAKTHYCCKUX 3aaad I10 O6HI€My HAIIpaBJICHHUIO «COCTaB —
CTPOCHUEC — CTPYKTypa» C MHUPOKHUMHU BO3MOXKHOCTIMU I/I,Z[eHTI/I(I)I/IKaHI/IOHHOFO IIoTCHOHAalIa
(KaTaJ'IOFI/I, AuarpaMmabl, OaHKH JaHHbIX, KOMIIBIOTCPHOC MOI[CJ'II/IpOBaHI/Ie).

Il. Mecto aucuumiannsr B crpykrype OIIOIT:
2.1. Jucuumnna «Pu3nuecKre METOBI HCCIENOBAHU» BKIIOUYEHA B YHCIO Ga30BBIX
JUCHMIUIMH ~ BapMaTHMBHOM  4yacTW  yd4eOHOro  I1aHa, (OPMUPYEMBIX  y4aCTHHKAMH
o0Opa3oBaTenbHbIX OTHOIIECHUH - 51.B.04.

2.2. Jns u3ydeHus n1aHHOW yd4eOHOM AMCLMIIMHBI HEOOXOIMMBI 3HAHUS, YMEHHUS U
HaBBIKH, (POPMHUPYEMBIE PEIIECTBYIOIIMMU AUCHUIUIMHAMM :

Ne /it Kon aucnumiuHer HaunmMeHoBaHue Mpe/ecTBYOIUX AUCIUTLTHH
1 b1.0.13 MexaHuKa U MOJIEKYJIsIpHas (pu3nKa
2 b1.0.14 DNEKTPUYECTBO U MArHETH3M
3 b1.0.15 OnTtrka ¥ CTpOeHUE aToMa
4 b1,0.16 O61ast Xxumusi. XMMHS HEMETAJLIOB.
5 b1.0.17 Mertamyeckas CBsI3b. XMMHS METAIIJIOB.
6 b1.0.18 AHanuTuyeckas XuMus
7 b1.0.19 Du3zuko-xuMHUYECKHE METOALI aHAJIN3A
8 b1.0.20 Oprauyeckas XUMHUsL.
9 b1.0.21 Opranudeckas XMMHs IPOU3BOAHBIX YTIIEBOJOPOJIOB
10 51.0.30 CtpoeHue BelecTBa
2.3. OcBoeHHE NUCHHIUIMHBI SBJISIETCS HEOOXOAMMOW OCHOBOW [IJISl ITOCIIETYIOIIETO

W3YYCHUS AWCHUIUIUH «AHAIU3 CIO0XHBIX OOBEKTOBY», «CHEKTpalbHBIE METOJbI aHAIIM3ay,
«AHaNMM3 OPraHNYEeCKUX CoeaMHEHU», «COBPEMEHHBIE METOABI MCCIICIOBAHUSI HEOPTaHUUECKHIX



00BEKTOB», KYpCOB IO BBIOOPY CTYIEHTOB, AJsi M3yYEHUS MHOTHMX CIEHUaIbHBIX KYypCOB

MarucTpoB, MAJIs BBIIOJHEHUS KBATH(PUKAMOHHBIX paboT OakaJaBpoOB U MarucTpoB.

I1I. TpeGoBaHus K pe3yIbTATaAM OCBOCHMS JMCIUIIIHHBI:

[Ipouecc ocBoeHUs TUCHUIUIMHBI HAmpaBieH Ha (OPMUPOBAHHME KOMIETEHIIMH (3JI€MEHTOB
cienyromux komrereHnuii) B cooreTcTBUr ¢ @I'OC BO u OIl BO 1o nanHOMY HampaBJICHUIO
04.03.01 «Xumusi», mpodwib: @apMarieBTHICCKAS XUMUS.

Ilepeyenb MIaHNPYeMBbIX Pe3yJIbTATOB 00yYeHHs M0 JUCHUILINHE, COOTHECEHHBIX C

HHAUKATOPaAMH JOCTUKCHU S KOMIIeTeHIIMii

Komnerenmus

Nuaukaroppl KoMneTeHI Ui

Pe3yabTarbl 00yyenust




TIK-2. Criocoben
BBEIOMPATH TEXHUICCKUE
Cpe/CTBa U METOMBI
HUCIBITAaHUI
(uccnenoBaHmii) mIst
pelIeHus TOCTaBIEHHBIX
3aJ1a4 XUMHYCCKOMN
HaIpaBJICHHOCTU

[1K-2.2. Beibupaet TexHHYECKHE
CpeCTBa U METO/Ibl UCTIBITaHUI (13
HabOpa UMEIOMINXCA) IS PELICHUS
IIOCTaBJICHHOW 3a/1auu.

I1K-2.3.

IIpoBomut otbOD,
AIEeHTU(HUKAITIIO
00pasIoB, yCTaHABIMBACT
HOpMaTI/IBHLIC 3HAYCHUSA
KOHTPOJIUPYEMBIX
MOKa3aTelieil.

3HaTh:  TEOpETUYECKHE OCHOBBI
COBPEMEHHBIX
METOJI0B
MaTeMaTHYECKON CTaTUCTUKU
[IPUMEHHUTEIIEHO K OLICHKE
MIPaBMWJIBHOCTH U BOCIPOU3BOJMMOCTHU
pe3yJIbTaToB napaMeTpbl
CIEKTPOB  Pa3lMYHBIX (U3NUECKUX
METOAOB aHanm3a u ux
CTPYKTYPHOCIIEKTpaJIbHbIE

B3aMOCBS3H.

(HUBUKOXUMHYIECKIX

HUCCICO0BaHMsI, OCHOBBI

aHaliu3a,

YMmerThb:
pe3yabTaThl

UHTEPIPETUPOBATH
(U3UKO-XUMHUUECKUX
METOAOB UCCIIEIOBaHUSI, MOJIH30BATHCS
CIIPaBOYHON  DIIEKTPOHHOW  0azoit
JAHHBIX C LEJbI0 PELICHUs 3aAaqyu
«COCTaB- CTPOCHHE — CTPYKTypay,
IHOArOTOBUTL OTYET O BBITIOJTHEHHOM
pabore

Baaners: OCHOBAMUTEXHHUKH
BBIITIOJTHCHU S OCHOBHBIX
onepauui npu
peructpann CICKTPOB pPa3IMYHbBIMU
(r3uyecKkUMU  METOHaMH
UCCIIElyeMbIX ~ BEILECTB;

KOPIIOPAaTHUBHOT'O

KOMMYHUKATHUBHBIX KOMHGTCHHI/II\/'I Ipu

AHAJIMTHYCCKHUX

aHaJIn3a
HaBBIKaMH
MBIIJIICHUA n

BBITIOJTHEHHU
Hay4YHOUCCIIEI0BATEICKOM "
HAay4YHOBCIIOMOTaTeIbHON
npoQeCcCHOHATLHON IEATETLHOCTH.




1Y. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

TpyaoeMKOCTh IUCHUIUINHBI COCTaBJsAeT 3 3aueTHbIX eqnnuil, 108 yacos,

(I)opMa l'[pOMC)KyTO‘lHOﬁ aTrTeCTallum: 3K3aMCH

4.1 Conepma}me AUCHUILJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKaz3aHUEM BUA0B y‘leﬁHbIX 3aHSATHII M OTBEJEHHOI0 HA HUX KOJIHYECTBA
AKAACMHUYICCKHUX YaCoB

Buner yae6HOM paboThI, BKITIOYAs CaMOCTOSITE.
paboTy 00yUaIONUXCS U TPYJOSMKOCTh (B 4é

<
g = MDOpPMBI TEKYILETO
2 0:, KOHTPOJIS
=1 KoHnTakTHas paboTa mpernoiaBaTesisi ¢ s YCIIEBAEMOCTH;
=)
Ne n/mt Paznen aucuuIMHbl/ TeMbI oo 00yYarOLIMMHCS § dopMma
§ g = | TPOMeXyTOuHOIi
=
z E O = 9 aTTeCTalnN
O E [TpakTuyeckue KCP+ 8| (no cemecmpam)
<
= (cem.) 3ansitus Koncynbrarmn
w|  Jlexumu
s
e}
(s}
~
1 dusnueckre MEeTOIbI UCCIIEJOBAHUS 16 34 16 15 25
Hroro yacos 16 34 16 15 25 Ok3ameH 18




4.2 Coaep:xaHue pa3/iesioB U TeM JUCHUIINHBI.

Paane.m)l H TeMbl JUCHUIIJIMHBI «Puznueckue METOAbI UCCJICA0BAHUMA» U BU/bI

3aHATHH
Ne HaumenoBanue pazaena JUCIUTUTHHBI Jleku. Cem..3an.| JIa6. | KCP | CPC Bcero
3aH. | +KO
n/m
1. Beenenue
1 1
2. Knaccudukanms Gpusngecknx MeTo10B
HCCIIeN0BaHus, BUAbI B3auMoaeiicteusa OMMU ¢ 9 1
BEIIECTBOM 2 2 7
3. Yupyroe B3aumoeiictsue OMU ¢ BemecTBOM
(medenomerpus, TypboauMeTpHs, pedpakToMeTpHs, 5 2
TTOJIIPUMETPHS ) 2 3 9
4,
W3oTomHas U MOJEKYISIpHAs MacCCIIEKTPOMETPUS 2 9
10 4 18
5.
OnTuueckue metoas! ananuza (MK u YO
CHEKTPOCKOIIHS) 6 2 2 4 14
6. CrieKTpoCKOMuS 3IEKTPOHHOTO-TTapaMarHUTHOTO 2 2
pe3oHaHca 2 2 8
7. Cnexrpockonus SIMP 'H. 2 2
4 4 12
8. Cnexkrpockonus SIMP C. 2 2
2 4 10
9. KonudecTBeHHas OIICHKa COAEPIKaHKSI BELICCTB B
CMECAX pa3IMYHbIC MCTOJJaMU 2 2
5 2 11
10 Oxzamen 18
12. Bcezo uacos 34 16 15 25 108

4.3. Conep:xaHue pa3/iesioB U TeM TUCHUILINHBI

1.1. Beegenmne

®dusnyeckue METOAbl B XUMUU — MECTO, 3aJlauu, 1edu. Tumbl u crenuduka 3aaad, pernaeMbix
bu3NYECKUMU METO/IaMU MCCIE0OBaHUsA. YHHUBEpCaIbHble (PU3NIECKUE METO/IbI UCCIICIOBAHMS.
OcHOBHBIE HampaBICHUS MPUMEHEHHS (QHU3NYECKUX METOJOB HCCIEAOBAaHUS TPHU aHAIH3e
CIOXKHBIX 00BeKkTOB. Ilpsmass m oOpaTHas 3amada (U3HMYECKUX METOJOB HCCIEIOBAHUS.
HekoppeKkTHOCTh MOCTaHOBKHU OOpaTHBIX 3a1a4. OO0IIre 4epThl CIEKTPOCKOMUYECKUX METOIOB.
Cxema paccMOTpeHUsi (UM3HUECKUX METOJOB  HcclenoBaHuss — OH3UYECKU MPUHITHI,
AnmnaparypHoe pemienue, IM3mepsiemble mnapameTrpsl, HWHTeprnperanuss mnapameTpoB s
XHUMUYECKHX 3a1a4, OCHOBHBEIE OCOOCHHOCTH, IOCTOMHCTBA X HEAOCTATKH.

1.2. Knaccuukauus Gpu3niecKuX MeTo10B UCCIEA0BAHUSA

Bunpl  B3aMMOJEWCTBHUS DJIEKTPOMATrHUTHOTO W3JIydeHHS C BemiecTBoOM. OOmas mikana
DHEPreTHUECKUX XapakTepucTuk OMMUW (manumHa BOMHBI, YacTOTa, BOJHOBOE YHCIIO,
YHEPTEeTUYECKHE XapPAKTEPUCTHUKHA, OTHECEHHBIE HA aTOM W MOJb BemecTBa). JIMCKPETHOCTh



SHEPreTUYECKUX IMapaMeTpoB Impu B3aumozaercteuu OMMU ¢  BemectBoM. Ilepexonsl,
HaOMIOZaeMble B Pa3UYHBIX AuamazoHax OMU. DnekTpoHHBIE Tepexoisl B aTromMax u
MOJIGKYJIaX, BAJICHTHBIC U KOHGGaTeJIBHBIG nepexomal, BSaHMOHeﬁCTBI/Ie BCIICCTB C MaFHHTHOﬁ
coctapsitonied OMU, n3MeHeHre CIIMHOBOTO (MAarHUTHOTO) COCTOSTHUSI aTOMOB M 3JIGKTPOHOB.
OcCHOBHBIE TITapaMeTPhl B PA3IMYHBIX CHEKTPaIbHBIX MeToAax. [llupuHa crekTpanbHBIX JTUHUH,
BIIUSTHUE HA Hee OOMEHHBIX MPOIIECCOB.

1.3. Ynpyroe B3aumoaeiicrsue IMMU ¢ BemecTBoM.

®dusnyeckass CYIIHOCTh METOJIOB  HE(EIOMETpUH, TYypOUIUMETPHH, pPEPPAKTOMETPHH,
nossipoMerpu. OCHOBHBIE MapaMeTphl, MOIy4aeMmble OSTUMU MeronaMu. [lonsTue o
PEHTICHOCTPYKTYPHOM aHAJIHU3E.

1.4. U30TONHAS U MOJIEKYJSIPHAS MaCC-CIIEKTPOMETPHSI.

Honuzamus atoMoB U Moiiekyn. lloTeHuuanbHble KpUBBIE Ui JABYXaTOMHBIX MOJEKYNT U HX
HOHOB B PAa3JIMYHBIX OJJICKTPOHHBIX COCTOSAHUAX. MOHGKy.HSIpHBIe 1 OCKOJIOYHBIC HOHBI,
NeperpynnupoBoYHble HOHBI. [IpuHIIMNIManbHas cxema macc-ciekTpomerpa. Cuctema Hamycka.
Metoasl unoHu3anuu. OnekTpoHHBIH yaap. Ceuenue wmonmsanuu. Kpusbie 3¢ dexTuBHOCTH
HOHU3aIIUH. CxeMa HOHHOIO MCTOYHHKA. q)OTOI/IOHI/IBaIII/ISI. HOHI/BaLII/ISI HCOOAHOPOJHBIM
JNEKTPUYECKUM ToJieM. Xumudeckas wuoHuzanus. OCOOCHHOCTH BpPEMSINPOJIETHOIO U
KBaJIPYIIOJILHOTO Macc-CeKTpoMeTpoB. Paspemenue mpubopa. Macc-cniektp. Ompenenenue
MOJICKYJIAPHBIX Macc. BrrsBnenne ITMKa MOJICKYJIAPHOT'O HOHa. HpI/IMeHeHI/Ie
MAaCCCIICKTPOMETpUN JId KOJHMYCCTBCHHOI'O W KAUCCTBCHHOI'O aHaJIM3a HCEOPTraHUYCCKUX
(M30TOMHAsT Macc-CIIEKTPOMETPHUSI) M OPraHUYECKUX (MOJIEKYJSIpHAs Macc-CIIEKTPOMETPHS)
BEIECTB. MacccnektpoMerpudeckas UACHTU(UKALUS BEILECTB. 3aKOHOMEPHOCTH
¢parMeHTalMM  MOJIEKYJISIpHBIX HOHOB. IleperpynmupoBku. MeracTaOWiIbHBIE HOHBI, HX
3HaYeHWe sl UAeHTH(HUKauu. BlusHue M30TONMOB HAa XapakTep Macc-CIeKTpa, WX poJib B
OTHEeCeHUU (pParMeHTOB.

1.5. OnTuyeckue CrieKTpaJbHbIe METOAbI AaHAJIHU3A.

OcHoBHBIE 3a7ayMl  MOJIEKYJSIPHOM  CHEKTpocKonuu. B3ammonelicTBue  BelecTBa ¢
3JIEKTPOMArHUTHBIM H3Iy4eHHeM. JlMana3oHbl ONTHYECKOW 00JacTh 3JEKTPOMAarHUTHBIX BOJIH.
B3anMOoCBA3b 3JIEKTPOMArHUTHOTO U3JTyYEHUS C IT0KA3aTEIsIMU CPEBI.

HK-cnekrpockonus (UK). Bunsl konebanuii. DHeprus kojaedaTenpHO-BpallaTeIbHbIX YPOBHEH.
Mogens rapmonuueckoro ocuuuisropa. IIpasuno or6opa. CuiioBas NOCTOSHHAs MOJIEKYJIBL.

MHTEeHCUBHOCTh MOJIOC Kose0aTeNlbHbIX CreKTpoB. CoCTaBHbIE W Pa3HOCTHBIE YaCTOTHI.
Hopmanbuble konebanusi. OOGepronbl. Pe3onanc ®epmu. Uucno konebOaTenbHBIX CTENeHEH
cBoboabl. biok-cxema K- cnekrpomerpa. OcoOeHHOCTH HH(PpaKpaCHBIX CIEKTPOB BaKHEHIINX
KJIACCOB OPraHMUYECKUX COEIMHEHUN — napaduHbl, HUKIonapapuHbl, OJePUHbI, APOMATUYECKUE
YIJIEBOAOPOABI, TETEPOATOMHbIE coeluHeHHs. VaeHTuuKanus coeMHEeHN U KayecTBEHHBIH
aHanu3 cmeceil. KomumyectBeHHbll aHanu3. OcoOeHHOCTHM MpUMEHEHHs 3akoHa byrepa-
Jlam6eprabepa B K- obnactu.

Y@ crnekTpocKkonusaINeKTPOHHbIE CIEKTPbl THIIBI 3JIEKTPOHHBIX MEPeX0o10B. XpoMOpOphl U UX

CHeKTpanbHas XxapakTepuctuka. Cnekrpodoromerpsl it Y. CTpyKTypHBIM aHanmu3 1o
crnektpaM Y ® nornomenus. Y@ crekTpsl U 3HepreTudeckue xapakrepuctuku B3AMO nu HCMO.

[ToTeHnManbpl MOHU3ALMK U DHEPTHS CPOJICTBA K AIEKTPOHY.
1.6. CriekTpocKOnMsA JIEKTPOHHOI'0 ApaMarHUTHOro pesonanca (JIIP).

[Tpupona mapamarnetusma. Tumsl panukanoB. OpOUTanbHBIA U CHMHOBBI MarHeTu3M. g —
¢dakrop. CHsiTHE OpOUTAIBHOTO BBIpOXKJIEHUSA. AHU30Tponus g — (akropa. CnuH-opOUTaIbHOE



B3auMojieicTBUs. [lapamarHuTHbIe YacTUIBl B MarHUTHOM moJie. YcnoBus JIIP. 3aceneHHOCTh
ypoBHeW. CnMH-pemieToyHas M CIHH-CIIMHOBAsl pejlakcalus. TOYHOCTb, YYyBCTBUTEJIBHOCTH
metona. llupuna cnexrpanbHoil JuHuM B cnektpe OIIP, npuunnsl ymupenus. CBEepXTOHKas
crpykrypa (CTC) B cnekrpe DIIP. CTC oT 0HOTO M HECKONIBKUX MapaMarHUTHBIX sep. Yucio
KOMIIOHEHTOB  MYJIbTUIUIETOB, paclpeleieHue UHTeHCuBHOcTe. Bua cnektpoB  OIIP
NPOCTEHIIMX paauKaioB. MneHTudukanus napaMarHUTHBIX dYacTHIl o chektpam OIIP.
AnmzotponHbie u u3otpornHbie kKoHcTaHTEl CTC. Ocobennoctu skcniepumenta DIIP, xapakrep
00pa31oB, ucnoiabzyeMblie pactBoputenu. [Ipunoxenne meroga 1P B xumuu. Mcnons3oBanue

«CIIMHOBBIX METOK.

1.7.CHeKTp0€KOHHH AJACPHOIro MAarHuTHOT0 pe3oHaHcCa.

KBaHTOBO  MexaHMueckas  MOJENb  H30JIMPOBAaHHOIO  IIPOTOHA.  OKCHIEPUMEHTAJIbHOE
MOJTBEPK/IEHUE KBAHTOBAHUS YIJIIOBOI'O MOMEHTA U YpaBHEHUE PE30HAHCA. DKCIIEPUMEHTHI 110
AIEPHOMY MAarHATHOMY pPE30HAaHCY B KOHJEHCHUPOBAaHHOM Cpele M NPHUHIMIBI YCTPOMCTBA
COBpEeMEHHOro  cmnekrpomerpa  SAMP. MarauTHble  CBOWMCTBA  pa3iIUYHBIX  AJEDP.
YyscTBUTENBHOCTH MeTOAA. HaceneHHOCTh ypoBHEN. IHTEHCUBHOCTH CUTHANIOB. BHyTpeHHUE 1
BHEIIIHKE CTaHJApThL. [lapamMeTphl CIEKTPOB SAEPHOrO MATHUTHOI'O PE30HAHCA.

CnexTpbl TPOTOHHOTO MarHUTHOTO pe3oHaHca MoJieKysd. KoHcTanTa skpaHupoBaHUs spa.
[ToHsITHE XUMHYECKOTO CIBUIa B CIEKTpax SAECPHOIO MArHUTHOTIO pe30oHaHca. EauHMIIBI
n3mepenus. UHTerpupoBanue pe30HaHCHOTO CUTHala. 3aBUCMMOCTh PE30HAHCHOW 4acTOThI OT
CTPYKTYpbl. DakTOpbl, ONpEACNAIONINE MPOTOHHbIE  XMMHYECKHE CABUTM.  MarHuTHas
aHu3oTponusa. D(PPEeKT dMeKTpruIecKux mojei moyspHeix rpymi. Crekrper IMP sinep yrinepoaa
W S7lep O 3HAYeHHeM cruHa Gombie Y. [Tapamerps ciektpos IMP anep L°C.

CnuH-cimHOBOE B3auMoAeicTBUE. MyIbTUILNIETHOCTh cUTHaAOB. IIpaBuna mHTEepnperanuu
TOHKOM  CTpPYKTypbl  crekTpa. Kimaccudukanuss — COMH-CIIMHOBBIX — B3aUMOJCHCTBUIL.
CnuHCIIMHOBOE B3aMMOJIEHCTBHE U XMMHUECKOE CTPOCHHUE.

Penakcanus sinep. [lpuHumnsl onpeneneHus pelakCallMOHHBIX XapaKTepUCTHK siiep. CBs3b
penakcaluuu SAAep ¢ XUMHUYECKMM CTPOCHHMEM MOJEKYJ OpPraHUYeCKUX M HEOPraHWYECKHUX
BeniectB. Cnekrpockonus SIMP u ctpoenne opraHn4eckux coOeIMHEHUN.

1.8.CniekTpockonus 3JIeKTPOHHO-NIAPAMATHUTHOIO PE30HAHCA.

1.9.CnekTpocKkonus s1epHOro KBaJAPyNnoJLHOI0 pe30HaHcAa.

OceBoil kBaapymnoab. KBagpynonabHbld MOMEHT siipa. B3anmopeilcTBhe 3apsaoB, AUIONEH U
KBaJPYyIoOJIEH C IUIOTHOCTBIO OTPULATENIBHOIO 3apsaa. I'pagueHT »3IIEKTpUYECKOro IOJIs.
AKcuanpHasi CHUMMETpHS MOJis, mapaMeTp accuMMerpud. [IpuunHbI MOsSBIEHUS Ha siipe aToma
HEOJHOPOJHOIO  3JIEKTPUYECKOrO  MOJsA. ODHEpPrusi  B3aUMOACUCTBUSA  DJIEKTPUUYECKOIO
KBaJIpYIIOJIBHOTO MOMEHTA fApa C aKCHAJIbHO CHMMETPUUYHBIM TpaaueHToM. KBaapyrosbHble
YPOBHU 3HEpPruM, sHepruu mnepexoaa. IIpaBmiio ordopa. DHeprus B3aUMOJECHCTBHS, 4acTOTa
nepexosa W NpaBWJIO OTOOpa MpU OTCYTCTBUM akcHalbHON cummerpuu. OcobGeHHOCTH
skcniepumenta SIKP. Mynbstunnernocts cnektpoB SIKP u addextsl ee obycnapnuBaromue.
Bnnsnane marautTHOrO nostst Ha criekTpsl. [Ipumenenne SIKP B xumunn.



1.10.51nepHo — pusnyeckue MeToabl.MeTox AIEPHOTO0 raMMa-pe3oHaHCca
(MeccOaypoBcKasi ClIEKTPOCKONHUA)

Henenune sanep. MIckycCTBEHHbIE U MPUPOJHBIE U30TONBI. PagmoakThBHBIE U30TONBI. YacTULbI
panuoakTuBHOTO pacnazaa. [lonstue ¢iayopecuenuu u pochopecreHunu.

Meton snepHoro ramma-pe3oHanca (MeccOaypoBCKasi CIEKTPOCKOMUS) DHEPrus HCIyCKaeMbIX
ramMma-kKBaHTOB. JlOMJIEPOBCKUN CHBUT. OJHeprus otraadd. JlominepoBCKOe — yIIUpPEHUE.
Pacnpenenenue sHepruu MCHyHIEHHBIX U morionieHHbIX O - xBanTOB. DHeprus O - xBaHTOB
BbI3bIBAIOIIAsl Iepexoa B oOpasue. BeposTHOCTh NEpexoloB M METOJ €€ IMOBBIICHUS.
MeccOaypoBckuii criekTp. XUMHUYECKUe CIBUTH (LIEHTPOBBIC, LIEHTPOBbIE). KBaapymnonbHble U
MarHuTHBIE B3auMojneicTBus. IIpumenenue meccOaypOBCKOM CHEKTPOCKONUHU Ui pEIICHUs
XUMHYeCKHX 3a1a4. [TpuHiuns! 1udpakimoHHON MeccOaypOBCKOWCIEKTPOCKOIUH. .

HellTpoHHO-aKTUBAIMOHHBIN aHAJIN3 .

OHeprus TEIUIOBbIX HEHTpOHOB. Bpems moiypacnazna paguoakTHBHBIX 3J€MEHTOB. CriocoObl
AKTUBALIMU oOpasiia. biok-cxema npudopa. HocrouHcrBa u HEJIOCTAaTKU
HEHUTPOHHOAKTUBALIMOHHOTO aHanu3a (4yBCTBUTEIBHOCTh, TOYHOCTH, BOCIHPOH3BOJUMOCTB),
[Ipenen oOHapykeHus dieMeHTOB. KommuecTBeHHBIM aHanmm3. CrocoObl ATATOHUPOBAHUA.
[Ipumeps! aHanu3a BEIIECTB METOIOM HEHTPOHHO-aKTUBAIMOHHOTO aHAJIN3a.
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4.3.1. Mepeuyens npakTuueckux 3anaTul

Nen/

No paznena v TeMBbI
JUCITUTLTAHBI

HaumenoBanue
MPaKTUYECKUY
3aHATHI

TpynoemMkocTsb

(dacen)

O1ieHOYHEBIE
CpencTBa

Bcero
4acoB

IIpakTrueckas
ITOATOTOBKA

DopmMmupyeMblIe
KOMIIETEHIIUH

Knaccudukanms
(M3UYECKIX METOIO0B
WCCIICIOBAHUSI.
O6mas mkama OMMU.

1.1.CnexTtpockonu
5 SIIEPHOTO
MarHUTHOTO
pe3oHaHca

OcHOBHEBIE
rnapameTpbl
cinekrpos SIMP Ha
appax *H u *C
VcraHoBneHue
CTPYKTYPBI
COCIMHEHUI
HMEIOIINX
SKBHUBAJICHTHEIC
spa
CIEKTPOCKOIIUH
SIMP

H.

METOIOM

Pemenne
KOHTPOJIBHOMN
3aJ1a4H 1o
pacmmppoBKe
CIIEKTPOB

WJIK-2,2
WJIK-2,3

dakTopbl
OIIpEeeIIIoIINe
OCHOBHBIE
3aKOHOMEPHOCTH
W3MEHEHUs
CHEKTPATIBHBIX
rapaMeTpoB B
YCIIOBHUSIX ux
HE3KBUBAJICHTHOCTH

VYcrHOE
cobecemoBaHue

WJIK-2,2
WJIK-2,3

Crnektpockonus
AMP  C-13,
OCHOBHOM

YCTaHOBJICHUS

CTPYKTYpBI
CJIOKHBIX

KaxKk
METOL

OpPraHNYECKUX
COEIUHEHUN

Pewenne
KOHTpPOJIBHOM
3aJ1a4H 110
pacmuppoBke
CIIEKTPOB

WJIK-2,2
WJIK-2,3
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pe3onaHca. DakTopbl
OTIpPEIEIISIOINE UX
N3MEHEHUS

1.3. OcHOBHBIE Pemienue naK-2,2
CHnexTpocKonus 3aKOHOMEPHOCTH KOHTPOJIbHOU NJK-2,3
DIEKTPOHHONAPAMA | p3MveHeHus Bagaun
THUTHOI'O MTapaMeTpoB

€30HaHca.

P CIIEKTPOB OIIP.
@akTopbl ux
OTIPEACIISAIONTIEC

1.4.1 Meton OcCHOBHEIE Pemrenne HNJK-2,2
SIIEPHOTO 3aKOHOMEPHOCTH pacyeTHBIX WaK-2,3
raMMape30HaHca W3MEHEHUS 3a7a4

MeccOaypoBCKast MapaMeTpPoOB CIEKTPOB
CIIEKTPOCKOTIHIS) SIIEPHOTO TaMMa-

12




1.4.2

MOHHBIA aHAJIN3

HeiTponHoakTuBail

OCHOBHBIE
MIPUHIIUIIBI u
0COOEHHOCTH METoza
SIIEPHOTO TaMMa-
pe3oHaHCa W
HEUTPOHHOAKTHUBAIHO

HHOIro M€Toaa.

Pemrenne
pacyeTHBIX
3amay

WJIK-2,2
WJIK-2,3

15

Onrnyeckue
METO/IbI aHAJIN3A.

Buasr KoJIE0aHHU.

OHeprus
KoJieOaTeIbHOBpAIIaT
SIbHBIX

YPOBHEH. Mopenb
rapMOHHYECKOT0
OCLIIIIIATOPA.
[Ipasumo otbopa.
CuoBas mocTosHHas
MOJIEKYJIBI.

'YcTHOE
cobecenoBaHne

151

VIK).

MKcnexkTpockomnus

HMHTEeHCUBHOCTD
OJI0C
KoJie0aTeIbHBIX
criekTpoB. COCTaBHBIC
Y Pa3HOCTHBIC
YaCTOTHI.
Hopmanbhsie
KoJIeOaHUsI.
OOepTOHBI.
Pezonanc depmu.
Yucno
KoJie0aTeIbHBIX
cTereHeit cBo00IbI

WJIK-2,2
WJIK-2,3

biiok-cxema
HUKcnexktpome
Tpa.
OcoGeHHoCTH
nH(pPaKPACHBIX
CIIEKTPOB
BOKHENIINX
KIIaCCOB
OpTraHUYEeCcKUX
COeIMHEHMMIIapa
(huHEI,
LUKJIOTIapaguHEI,
oJe(hHHBI,

'YcTHOE

cobecemoBaHne

Pewenne
KOHTPOJIBHOM
3a/1a4u 10

WJIK-2,2
WJIK-2,3
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apoMaTHYECKue
COCUHEHMS,
reTepoaTOMHBIC
COCIUHCHHS.

Wnentuduxanms
COCIMHECHU N u
Ka4yeCTBCHHBIN aHAIHM3
cMmecei.
KonnyecTBeHHBIH
aHaJIu3.
OcobeHHOCTH
[IPUMEHEHUS 3aKOHa
Byrepa-
JlamGeprabepa B UK-
00JIaCTH UIMH BOJIH.

pacmudpoBke
CIIEKTPOB

WJIK-2,2 VJIK-
23

152
CroexTpocKonus
KOMOMHAIIMOHHOT'O
paccesiust (KP).

MexaHusMm paccesiHus
ceera.  B3anMocssa3b
MOJIIPU3YEMOCTH U
JUTOIBHOTO
MOMEHTA.
Oco6eHHOCTH
TEXHHUKHU
CHEKTPOCKOIHNH
KOMOWHAIIMOHHOT'O
paccestHus.
IIpumenenune KPC B
CTPYKTYPHOM aHaIIn3e.
Bsaumocss3s UK- u
KP-ciexTpos.

1.53VYOD
CHEKTPOCKOIHS

OneKTpOHHbIE
CHEKTphl. THUIbI
JJIEKTPOHHBIX
MEPEXO0/I0B.
Xpomo¢opsl U UX
CHEKTpaJIbHast
XapaKTepUCTHKA.
CrexktpodoToMeTpbl
YO.  CrpyKTypHBIH
aHaliM3 10 CIEKTpaM
Y ® mortonieHust.

'YcTHOE

cobece0oBaHue

Pewenue
KOHTPOJIBHOI
3aJIa4u 1o
pacmudpoBke

CIICKTPOB

WJIK-2,2 VJIK-
23

HMounzamnmsa atoMoB U
MoJiekyJl. [ToTeHnnanbHbie

Pewenne
KOHTPOJIBHOM
3a/1a4u 110

WJIK-2,2 UJIK-
2,3
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1.6
MacccrnekTpomeT-
pHsL.

KpUBBIE Ui
JIBYXaTOMHBIX MOJIEKYJ H
WX HOHOB B

Pa3NUYHBIX 3JIEKTPOHHBIX
COCTOSIHMSIX.
MonekymnsipHbie u
OCKOJIOUHBIE HOHBI.
[leperpynnupoBouyHbIe
HOHBI.

pacmudpoBke

CIICKTPOB

YcTHOE

cobecegoBaHue

'YcTHOE

cobeceqoBaHue

[TpunnunuansHas

cxema macc-
crekrpomeTpa. Cucrema
HaIlyCKa. Meroasl
HOHHU3AIHH.

ONeKTPOHHBIN yaap.
Ceuenne HOHHU3AIHH.
Kpussie AKTUBHOCTH
HOHHU3AIHH. Cxema
HNOHHOT'O UCTOYHHKA.
dortononunzanus.
HNonumzanus
HEOAHOPOIHBIM
3IEKTPUUECKUM OJIEM.
XuMudecKass HOHU3AIs.

OcobeHHOCTH
BPEMSIIPOJIETHOTO U
KBaJIPYIOIEHOTO
MacCCIEeKTPOMETpa.
Paspemienue npudopa.
Macc-cnekrp.
Onpenenexnue
MOJIEKYJISIPHBIX Macc.
BrisiBneHue nrika
MOJIEKYJISIPHOTO HOHA.
IIpumeHneHune
MaCCCIEKTPOMETPHH.

Pewenue
KOHTPOJIbHOU
3a1a4u 1o
pacmudpoBke

CIICKTPOB

Macc-
CIIEKTPOMETpHYECKast
WACHTU(HUKALNS BEIIECTB.
3aKOHOMEPHOCTH
¢parmeHTanun
MOJIEKYJISIPHBIX HOHOB.

Pewenne
KOHTPOJIBHOM
3a1a4u 1o
pacmudpoBke

CIIEKTPOB

WJIK-2,2
WJIK-2,3
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[TeperpynnupoBku.
MeTtacTaOuIbHBIE HOHEL,
WX 3HAUYCHHUE IS
HAaeHTU(UKALTHIH.
Bausaue n3oTomnoB Ha
XapaKTep MaCCCIIEKTPOB,
HX POJIb B OTHECEHUU

(hparmMeHTOB

Onpenenenne SHEPTHUH 1 YcTHOE
paspeiBa XUMUYECKOM cobecenoBanme
CBS3M U  TIOTCHILIUAJIOB

HOHU3AIINH.

MNOHHOLMKIOTPOHHBIN

pe3oHaHC, o0macTpb

MIPUMEHEHUSI.

4.3.2 IlepevyeHnb TeM (BONPOCOB), BLIHOCHMbIX HA CAMOCTOSITEIbHOE U3yYeHH e
CaMOCTOSITEJIbHOI Pa0doOThI CTYIeHTOB

Ne Tema Bun 3ananue’ Pekomenayemast WK
n/n CaMOCTOSITEIbHOM nuTeparypa’
paboTsI
1. CrnieKTpocKonus SASPHOTO Pabota a 1-8 1,2,4 (ocH.)
MAarHUTHOI'O PE30HaHCa sureparypou u M1
2. CnexTpockonus 35eKTpoHHoro- | Pabora a 9,10 1,4 (ocH.)
napaMarHUTHOTO Pe30HaHCa mureparypor 1 U
3. CriekTpocKonus sIIepHOro Pabota a 11 1 (ocH.) WJIK-2,2
KBaJpyHOJbHOIO PE30HAHCA nutepatypou u U
NaK-2,3
4, SAnepHo-ramma pezonanc (Mecc- | PaGora a 12 1 (ocn.), 1
0aypoBcKast CIEKTPOCKOTIHS) sureparypou u M (mor.)
5. HeliTpoHHO-aKTHBAITMOHHEII Pabota a 13 1,3 (ocH.)
aHaun3. sureparypou u M
6. UK-cnexkTpockomnust PaGora a 14,15 1,3,4 (ocH.),
nutepatypoi u M1
1 (morm.)
7. KP-cnextpockomnust PaGora a 16,17 1,3,4 (ocH.),
nutepatypoi u M1
1 (om.)
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Y®-ciekTpockonus Pabora a 18,19 1,3,4 (ocH.),
nutepaTtypoi u M1
1 (mom.)
Macc-crekTpoMeTpus Pabora a 20,21 1,3,4 (ocH.),
sureparypou u M
1 (mom.)
Bcero uyacos
Hymepanus coorBerctByet [Ipunoxenuto 1.
! Hymepamusi cOOTBETCTBYeT CIMCKY NpPHBENEHHON JHTEpaTyphl (OCH. — OCHOBHAsS, JOM. —

JTOTIOJIHATEIIbHAS ).

5. Y4ebHo-MeToaMuYeckoe U HH(POPMALMOHHOE o0ecTiedeHue JUCIUIIMHBI:

DnexTpoHHas HWHPOPMAIIMOHHO-00pa30BaTebHAS Cpella YHUBEpCHTETa O0OecredYnBacT
JOCTYN K AJICKTPOHHBIM Y4Y€OHBIM HU3JAHUSM U DJIEKTPOHHBIM O00Opa30BaTEIbHBIM peECypcam,
YKa3aHHBIM B paboyeil mporpamme JUCIUIUIHHEIL.

[Tpu ncnonp30BaHUU B 00Pa30BaTEILHOM IPOIECCE MEYATHBIX M3/IaHUN OMOTMOTEUHBIN
(boHT yKOMILJIEKTOBAH MeYaTHBIMU 3IaHUSAMHU U3 pacyera He MeHee (0,25 sK3eMIuIsipa Kaxa0ro u3
U3JIaHUH, yKa3aHHBIX B paboyeil mporpaMMe IUCHUIUIMHBI, HA OJHOTO OOyYaroUIerocs U3 4ucia
JIUII, OAHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIONIYIO TUCIUTUIHHY.

OOyuvarommmMcst o0ecriedeH JOCTYI K COBPEMEHHBIM MPodecCHOHABHBIM 0a3aM JTaHHBIX
¥ HH()OPMAITMOHHBIM CIIPABOYHBIM CHCTEMAaM.

a) (hemepasbHbBIC 3aKOHBI 1 HOPMATHBHBIE JOKYMEHTHI (TIPY HAJTMYWU) HET

0) ocCHOBHas TUTEpaTypa

1. I0.A. Tleatun, I''M. Kypaminaa OCHOBBI MOJIEKYJISIPHOM CIIEKTPOCKOTHH. Yueo.
nocodue M.: Mup. 2008.

2. J.®. Kymnapes, A.I'. [Ipoiinakos, A.JI. bucukano KonuuecTBeHHas CIEKTPOCKOMHS

SAMP MHOTOKOMITOHEHTHBIX CUCTEM MPUPOTHOTO MPOUCXOKACHUS. YueOHoe mocodue. UpKyTck:
N3a-80 UTY. 2013.

3. [TpakTukym no gusnueckoit xumuu. Pu3ndeckue MeTo/bl UCCileoBaHus. Yuel.
nocobue/ mox pen. M.S1. Mensnukosa u ap. — M.: Axkagemus. 2014\
4, 3. [lpeu, ®. bronbeman, K. Abdonasrep OnpeneneHue CTpoeHUsS OPraHUIECKUX

coenuHeHUH. TaONuUIIbI CIEKTPATBHBIX TAHHBIX: M.: MHp ;2.0(56,13‘,‘) 10 IHUTEIIBbHAS

JUTEpaTypa

l.®u3nueckne MeTOJbl HCCIEIO0BaHHMS HEOpPraHMYecKux BemiecTB: Yueb. mocobue/ T.I.
banuuesa [u ap.]; pea. A.b. Hukonbckuii.-M. : Axkanemus, 2006.

r) mporpamMmHoe obecnieuenne nporpammel ACD LAB, Mestrec a1 MoJenupoBaHusl CIIEKTPOB,
MOJIyYEHHBIX PA3JIMYHBIMU (PU3MUECKUMHU METOJaMH aHAN3a.
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1) 0a3bl TaHHBIX, THPOPMAIIMOHHO-CIIPABOYHbIE U TOMCKOBBIE CUCTEMbI IHTepHEeT-UCTOUHUKHY:

http://library.books27x7.com
http://www2.viniti.ru
http://elibrary.ruhttps://www.reaxys.comh
ttp://www.info.reaxys.comhttp://www.Lb
Z.ru

6.MaTtepuajbHO-TEXHHYECKOe o0ecreyeHue.
Oo6opynoBanmue:
CrekTpomeTp simepHOro-MarauTHOTO pe3onanca VXR-500S «Varian» cHaOXeHHBIN JaTINKaMU
JUTSL PETHCTPAIIMH BCEX MATHUTHO-aKTUBHBIX siep. [lakeT mporpamm st MOJICTHPOBAHUS
criekTpoB SIMP u pacuera CTpyKTYpHBIX (hopmyIL.

Marepuanbl: HaO0Op  CTaHAAPTHBIX  OOPa3lOB  JUIsi  HAONIONCHUS  SBICHUS
AIEPHOTOMAarHUTHOTO PE30HAHCA M XUMUYECKON MOJISPU3AIIH SIEP.

7. O0pa3oBaTe/ibHbIEe TEXHOJIOTHU:

B nmponecce MU3ydCHHUA AUCHUIUIMHBI MCIIOJIB3YIOTCA KaK TpaAUIIUOHHBIC, TaK U
HHHOBAIlMUOHHBIC TCXHOJIOTMH, AKTHBHBIC H HWHTCPAKTHBHBIC MCTOABI U q)OpMBI 06yquI/1>1:
TEXHOJIOTHSI OOBSICHUTEIbHO-UJUIIOCTPATUBHOTO OOBSCHEHUN C 3JeMEHTaMu MPOoOJIEMHOTrOo
HU3JI0XKECHUA, TCXHOJIOI'UA HpO(1)GCCI/IOHaJII)HO-OpI/IeHTI/IpOBaHHOFO 06yqu1/m, JICKIINUH,
06’B$[CHI/ITCJ'IBHO-I/IJ'IJ'IIOCTpaTI/IBHI)II\/JI METOL C 2JIEMEHTaMU HpO6HeMHOFO H3JI0KCHUA,
KOHTPOJIbHBIE pa0OThI, pa300p KOHKPETHBIX CUTYaIlM, PeIICHNEe CUTYallMOHHBIX 3a7ay.

8. Ouenounsle cpeacrpa (0OC):
8.1. . OneHoOYHBIE CPECTBA AJISI BXOJAHOTO KOHTPOJISL - HE MPEIyCMOTPEHBI
8.2. OueHouHbIE CpEJCTBA TEKYLIEro KOHTPOJS: TECTHI C OTKPHITBIMU BOIPOCAMH,
POTpaMMHUPYEMBIE OMIPOCHI Ha JIEKIHSIX, KOHTPOJIbHBIE 3a/1a4H I CAMOTIPOBEPKH.
pelreHue 3aa49 o0 KOHKPETHBIM CIIEKTPaM, TIOTYYSHHBIMU Pa3TNIHBIMUA (PU3UICCKUMHU
METO/IaMH aHaJIM3a ¢ YCTAaHOBJICHUEM COCTaBa, CTPOCHUS U CTPYKTYpPhl HEU3BECTHOTO
COEZIMHEHUS, KOHTPOJIbHBIE paboThl. HazHaueHue OLEHOYHBIX CPEACTB - BBIIBUTH
chopmupoBanHocTh KommereHumid — UJK2,2 ; UJIK-2,3
83. CeMMHapCKue 3aHATUSA
Cemmunap 1
Yemanoenenue cocmasa u cmpoenus coeounenuti Memooamu i0epHoll CHeKmMpOCKONUU.

1.OcHoBHBIE MapameTprl cniekTpoB AMP Ha sapax H-1 u C-13. YcraHoBiaeHHE CTPYKTYpBI
COCTMHEHU I MMEIONNX YKBUBAJIICHTHBIE S7Ipa METOZ0M criekTpockornuu SIMP H-1

Pewenue 3a0au

2.(DaKTOpBI, OMPECACIIAIOINEC OCHOBHBIC 3aKOHOMCPHOCTH H3MCHCHHSA  CIICKTPAJIbHBIX
napaMeETpoOB B YCIOBUAX UX HCOKBUBAJICHTHOCTHU.
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Pewenue 3a0au
3.OCHOBHbBIE 3aKOHOMEPHOCTH H3MEHEHHUsA MapaMeTpoB crnekTpoB OIIP. dakropsl wux
OIpeesAoIne
Pewenue 3a0au
4.  Cnekrpockonusa SIMP C-13, kak OCHOBHOW METOJ yCTAHOBJIEHUSI CTPYKTYpPBI CIOKHBIX
OpraHUYECKUX COCIUHEHUN Peuwenue 3a0au
5.  OcHOBHblE  3aKOHOMEPHOCTH  HM3MEHEHHS  IapaMeTpPOB  CIEKTPOB  SJIEPHOTO
rammape3oHaHca. @akTopbl, ONPEISNISIONINE UX U3MEHEHHUS.
Pewenue 3a0au
6. OcCHOBHbIE MPUHLHUIIBI M OCOOCHHOCTHM METOJa SJAEPHOTO TramMma-pe3oHaHca U
HEUTPOHHOAKTUBALIMOHHOTO METO/1A.

Pewenue 3a0au

Cemunap 2

Onmuueckue memoowl

1. Buner koneGanuii. DHeprusi KoJjiebaTenbHO-BpallaTeIbHBIX  ypoBHEH. Mojens
rapMoHuueckoro ocuuusitopa. [pasuiio or6opa. CuiioBasi HOCTOSTHHAs! MOJIEKYJIBL.

2. I/IHTGHCI/IBHOCTI) I10JIOC KOHe6aT€JII)HBIX CH@KTpOB. COCTaBHI)IG %1 paSHOCTHI)IG YJaCTOTEI.
Hopmanbuple konebanus. OOepronnl. Pe3onanc depmu. Yuciao kosedaTeIbHBIX
CTEIeHEN CBOOO/IBI.

3. bnok-cxema UK- cnekrpomerpa. OcobeHHOCTH HH(]paKpacHBIX CHEKTPOB Ba)KHEHUIINX
KJIACCOB OPraHMYECKHX COEOUHEHH - mapadusbl, nuUKIonapaduHel, oneduHsl,
apoMaTHYECKHE COCIMHEHUS, T€TePOATOMHbBIC COSTMHEHHUSI.

4. . Unentudukanus COeAMHEHMI W KayeCTBEHHBINM aHann3 cmeceil. KomnuecTBeHHBIN
ananmu3. OcobOeHHOCTH TpuMeHeHusi 3akoHa byrepa-0JlamGepra-bepa B NK-o6mactu
JUIMH BOJIH.

5. MexanusMm paccesHus cBeTa. B3auMoCBSI3b MONSPU3YEMOCTH U JIUIIOJIBHOIO MOMEHTA.
OCOOEHHOCTH TEXHHKH CHEKTPOCKONHUU KOMOMHALMOHHOTO paccessHus. IIpuMeHenue
KPC B cTpykTypHOM aHanuse. Bzanmocssasp UK- n KP-criektpos.

6. DneKTpoHHBIE CHEKTPHL. THMBI AIEKTPOHHBIX MEPeXofoB. XpomModopbl U UX
crekTpanbHas xapaktepuctuka. Cnektpodoromerpsl Y. CTpyKTypHBIH aHalu3 Mo
criekrpaM Y @ MoriomeHus.

Pewenue 3a0au

Cemunap 3

Macc-cnekmpomempus

1. I/IOHI/ISaI_II/ISI aTOMOB U MOJICKYII. HOTCHL[I/IaJ'H:HBIC KPHUBLIC IJId ABYXATOMHBIX MOJICKYJI U
HNX MOHOB B PAa3JIMYHBIX SJICKTPOHHBIX COCTOAHUAX. MOJ’IeKy.]'ISIpHI)Ie " OCKOJIOYHBIC MOHHI.
HCpCprnHHpOBO‘lHBIC HMOHBEI.

2. HpI/IHLII/IHI/IaHBHaH CXCMa MacCC-CIICKTpOMETpaA. Cucrema HaITyCKa. MeTOIlLI HOHHU3aIInHU.
SJ'ICI(TpOHHHﬁ yaap. CeucHue HMOHH3alluH. KpI/IBLIC AKTUBHOCTH HWOHM3aAIlWH. Cxema
HOHHOT'O HMCTOYHHKA. q)OTOI/IOHI/ISaI_[I/ISI. I/IOHI/ISaHI/IH HCOAHOPOIHBIM JJICKTPHUYCCKUM
moyieM. XuUMHU4YECKast HOHMU3al .
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3. OcobGeHHOCTH BPEMSMIPOJIETHOTO U KBAJAPYIOJBHOIO Macc-criekTpomeTpa. Paspemenue
npubopa. Macc-cnektp. OrmpeneneHne MOJEKYJSIPHBIX MacC. BpIABIeHHE THKa
MOJIEKYJISIpHOTO HOHA. [I[puMeHeHne Macc-CeKTPOMETPUH.

4. Macc-cneKTpoMeTpruecKas uIeHTH(UKaLUs BEIEecTB. 3aKOHOMEPHOCTH (hparMeHTaluu
MOJIEKYJISIpHBIX MOHOB. IleperpynmupoBku. MetacTaOMiIbHBIE WOHBI, UX 3HAYCHHE IS
uieHTH(UKauy. BimsHue n30TOMOB HAa XapaKTep Macc-CIEKTPOB, UX POJIb B OTHECEHUH
(dparmMeHTOB.

5. OmnpeneneHue >HEPTUM pa3pblBa XHUMHYECKOW CBS3M W TOTCHIMAIOB HWOHU3ALUU.
M OHHOIMKIIOTPOHHBIN pe30HAHC, 00JIacTh MPUMEHEHUs. Peuwenue 3a0ay

11.2. KoHTpO/IbHBIE BONPOCHI /IS CAMOINIPOBEPKH.

Obwue 6onpocwi

1. Kakue IMPU3HAKH TTOJIOKCHBI B OCHOBY ACJICHUSA IIKAJIbI 9JICKTPOMArHUTHBIX BOJIH Ha
JUaria3oHbl u KaKOBbI 0COOEHHOCTH OIITHYCCKOI'O I[I/IaHBBOHa?

2. Kaxk cBs3aHO BOJIHOBOE YUCIIO C JJIMHON BOJIHBI?

1) 0 = 0, 2 00 = -00/M0O2 3) O = ¢0O; 4 0O = 1/0.
3. HauGonpmas sueprust Tpedyercs:

1) 11t BO30YKICHHSI SJIEKTPOHOB;
2) i BO30YXIeHHs KoJicOaHHi aTOMOB B MOJICKYJIC;
3) [u1st BO30YKICHHUS BPALICHHI MOJICKYIIBI;

4) st IepeOpUEHTAIMH CIIUHOB SI/IEP.

4. KakoBO COOTHOIIEHHE MEXIy B3HeprusiMu 3JekTpoHHbIX Ee, koneOatenpHbix EO n
BpalatenbHbIX Er cocTostHMi MoneKybl?

1) Ee> EO>Er ; 2) EO>Er>Ee ; 3) Er>Ee> EO ; 4) Er> EO>Ee. 5. Ilpu paccmorpenun
CIIEKTPOB KaKOro TUIa HeoOxoaumo yuuthiBarh npuHimn PpankaKonmona? 1) UK-. 2)
BpaiarenbHbiX. 3) KP-. 4) anekTpoHHBIX.

6. B kakux 00JacTsSIX CIEKTpa HAOIIOMAIOTCS AJICKTPOHHO-KOJIEOATeIIbHO-BpaIaTeIbHBIC,
Kosie0aTeIbHO-BpalaTeNIbHbIE U BpallaTeIbHbIe CIICKTPHI?

7. B kakux o0O0JIacTsAX CHEKTpa TMPOSIBISIOTCS TEPEeXOabl MEXKIY OJICKTPOHHBIMH,
KoJie0aTeIbHBIMU U BpalllaTeNIbHbIMK cocTosiHusIMU Mosekyn? 1) KoneOarenbHble - B
HNKobGnactu, BpamarenpHbie - B Y®-001macTu, 37MEKTPOHHBIE - B MHKPOBOJIHOBOM. 2)
KonebaTenbHble - B MUKPOBOJIHOBOH, 3JIEKTpOHHBIE - B Y D-001acT, BpalaTelbHble — B
HNK-o6mactu. 3) KoneGarenbusie - B MK-o6mactu, BpamaTenbHbie - B MHUKPOBOJHOBOM,
anekTpoHHble —B Y®-o6mactu. 4) KonebatenbHbie - B Y®-001macTu, >MEKTPOHHBIE - B
HKobnacTtu, BpaareabHbIe - B MUKPOBOJIHOBOIA.

8. MeTtoasl aHaJIn3a, OCHOBAHHLIC Ha HU3MCPCHHUH TIOTJIOMICHHOTO o6pa3u0M CB€Ta,
Ha3bIBAOTCA:
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1) panuomerpueii; 2) abcopbunomerpueii; 3) dpoopumeTpueii;

4) TypOuaumerpuei.

Konebamenvnas cnexkmpockonus
1. KonebaTenbHbIE CIEKTPHI BOSHUKAIOT TPY B3aMMOJCHCTBHH BEIIECTBA!
1) c ramma-u3nydeHuem 2) ¢ BUAUMBIM CBETOM; 3) C paIuOBOJIHAMH

4)c UK-uznyuenuem; S)c Y D-uzinydeHuem

2. NndpakpacHbIM CHEKTpaM MOTJIOUICHUSI COOTBETCTBYIOT:

1) BNeKTPOHHBIE TIEPEXOJIBI H3 OCHOBHOTO B BO30YXK/ICHHOE COCTOSTHHE;
2) KoyiebaTeNbHbIC MEPEXO0/Ibl U3 OCHOBHOTO B BO30Y)K/ICHHOE COCTOSHUE,
3) 2yIeKTPOHHBIE IEPEX0/Ibl U3 BO30YKACHHOTO B OCHOBHOE COCTOSIHUE;

4) BpallaTCJIbHbIC IIEPEXO0Abl U3 OCHOBHOI'O B B036Y)KI[6HHOG COCTOsSHHC.

3.Yacrora BaJICHTHBIX KOJI€OaHUN:

1) Oompmie dYeM yacToTa JeQOPMAIMOHHBIX KojeOaHWA 2) MEHBIIE YeM YacToTa
neOopMaIMOHHBIX KoJIeOaHuid 3) O0JIbIe YeM JacToTa qehOpMAIlMOHHBIX KOJICOAHHA OqHON
U TOM K€ TPYIIIBI MOJICKYJIBI 4) MEHbIIIE YeM YacToTa JIe)OPMAIMOHHBIX KOJICOAHUH OHOM U
TOW K€ TPYIITBI MOJIEKYJIBL.

4. KoMOMHaIIMOHHBIM pacCcessHUEM Ha3bIBACTCS pACCESIHUE CBETA:

1) 6e3 u3MeHEeHHUs YacTOThI; 2) C YBEIMUYEHUEM YACTOTHI; 3) C YMEHBIICHUEM YacTOThI; 4) ¢
W3MEHEHUEM YacTOTHI.

5. Kakue konebanus monekynsl CO2 nposiBisitorest B UK-cniextpe, a kakue B KP-criekrpe?

1) IlonHocummerpuyHoe BasieHTHoe Konebanume [1 axktuBHo B KP-cmektpe, a
nedhopmarmonHoe 02 u antucummerpuunoe 03 B UK-criektpe. 2) Bee xonebanus 01, O2 u
Os axtuBHbel B UK- u KP-cnexrpax. 3) [lonmHocummerpuuHoe BajeHTHOe kojebanue [1
aktuBHO B UIK-cniekTpe, a nepopmanronnoe 02 u antucummerpuunoe O3 B KP-criektpe.

4) Bce konmebamms [Oi1, 02 w O3 akrtuBeel Tombko B MK-cmekrpe.

6. CKOJIBKO TOCTYyHaTeJbHBIX, BpalaTelIbHBIX M KOJEOATENbHBIX CTEHNEHEeW CBOOOIBI Yy
TeTpadApudecKoit Monekyasl CHa ?

1) ITocrynarenbHbIX — 3, BpamarenbHbIXx — 3, kojebaTenbHbIXx — 9. 2) [TocTynaTenbHbIX
— 3, BpamiarenbHbIX — 2, konebatenbHbix — 10. 3) [loctynarensHbix — 3, BpalaTenbHbIX
— 3, KonebaTenpHBIX — 3.

4) TlocrymatenmbHbIX — 3, BpamiaTeJdbHBIX — 3, KoiebarenpHbIX — 5.
7. CKOJBKO TMOCTYMAaTeNbHBIX, BpallaTelIbHbIX M KOJeOaTeIbHBIX CTENeHEeH CBOOOIBI Yy
nuHeitHoil Mosnekyiabsl HCN u yrmoBoii — H20? OauHakoBO JM y HHUX YHCIO OCHOBHBIX
4acTOT KoJieOaHui?
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8. Vkaxure XxapakTepHble 0COOeHHOCTH KojecbaTenpHbix crektpoB (MK- u  KP-)
NPUBEJICHHBIX HIKE MOJICKYII:

1) Clz: 2) HCI; 3) CO ; 4) CF2=CH2 ( T01pKO BaJCHTHBIC KOJCOaHMS ABOMHOMN CBSI3H ); 5)
CH3CH=CHCH3 (ToapKo BaJeHTHBIC KOJICOAHUS JBOMHOM CBS3H ).

9. OTMyaroTCs JIM SHEPTUH TUCCOLMALMU U30TOMHBIX MOJIeKy, HanipuMmep H2 u D2?

1) DHepruu IUCCOIUAIINN OJHHAKOBEI.
2) Ha Bompoc oTBETUTH HENb3s, TaK KaK HE MPUBEICHBI JaHHbIC 00 MX YacTOTaxX KOJICOaHUH U
AQHTaPMOHHYHOCTH.

3) DHeprus aucconuanuu y D2 6onbie, yem y Ha.

4) Dueprust auccouuarmu y H2 Gombmie, uem y D2. 10. IposBisiroTcss i (aKTHBHBI JIH)
KoJieOaHusl TOJSIPHBIX JByXaToMHbIX MoJekyn (Hampumep HCI) B HK-cmektpax u
cnekrpax KP ?

1) IlposBrsrorcss Tonbko B MK-cmektpax. 2) IlposBisrorcss tonbko B KP-cmektpax. 3)
[TposiBnsitoresa B UK-cnexkrpax u B cnektpax KP. 4) He nposiBisitores vu B UK-cniekrpax, Hu
B criekTpax KP.

11. Ilpenckaxure Buxa kosedarenpHblx crnekrpoB ( MK- u KP-cnextpoB ) ans nuHeitHoOU
MOJIEKYJIbl IMOKCH/IA YIIIEPO/1a U YKAXKUTE TUIIbI KOJIeOaHUN AJ1s TaHHOM MOJIEKYJIbI.

12. Kakue n3MeHeHus: Mpou3ouayT B UH(PPAKPACHOM CIIEKTPE MOTJIOUICHHS H30MPOIMHIOBOTO
CIupTa mocie ero 00paboTKH XJIOPUCTHIM OEH30MIOM ?

13. Kakue n3MeHeHus MPOr30iayT B HHQPAKPACHOM CHEKTPE MOTIIOMIEHHUS N30TIPOITUIOBOTO
CIHpTA Mocie ero 00pabOTKU XJIOPUCTHIM alleTUIIOM?

14. Kakue OCHOBHBIE HM3MEHEHHUS MPOU30MIYyT B HH(PAKPACHOM CHEKTPE MOTJIOLICHUs
IIUKJIONEHTAHOHA TOCJIe ero 00pabOTKH STUIICHTIIMKOJIEM B KUCIIOH cpere?

15. Kakue xapakTepHbIe pa3iIH4Hs MOXKHO OXKHIATh B HH(PPAKPACHOM CIEKTPE MOTTIOMICHUS
s cneayromux coemunenuit: ;. a) CH3CH2CH2NH2, (CH3z)2CHNH2 u (CHs3)sN 0)
(CH3)2CH- O-CH(CHs), (CH3)sC-O—CH2CHs u (CH3)sC-O-H B) (CH3)2CH-OH wu
(CHz)2CH-O-

CH(CH3s)2

r) CHOCCH2CH2CHsz, CHsCOCCH2CHs wu CHOCCH(CHs)2 x) CH3CH=CHCHz3,

CH2=C(CHz)2, CH2=CHCH2CHz wu (CHz3)2C=C(CH3)2 e) aumponuiaMHH, aHWIAH W
TpueHnIaMuH.

16. B UK-cnektpe monekynsl CS2 HabIr0mat0TCsl 1BE OCHOBHBIE YacTOTHI mpH 399 u 1552
-1 -1

cM -, a B KP-criektpe — onna nipu 671 cm ~. Ha OCHOBaHMM 3TUX JAHHBIX YKaXKUTE, KAKOBA

TEOMETpUSI MOJIEKYJIBI Cepoyryiepoda W KakKue KoJieOaHUs MPOSBIAIOTCS ( aKTUBHBI ) B

HNKcnekrpe.
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17. Monekyna aneTruieHa B OCHOBHOM COCTOSSHUM HMMEET JIMHEWHOEe CTpOEHue, a B
BO30Y>KJICHHOM COCTOSIHUY IPUHUMAET HE JIMHEHHYIO0 TpaHCc-KoHpurypanuo. O1uHaKOBO JIH
YHCJI0 OCHOBHBIX YAaCTOT KOJIEOAHUHM 3TUX JBYX COCTOSIHUIA?

18. B un(pakpacHOM CHEKTpe NOTJIOMEHHS (2-0KCUITHI )-IIUKIONCHTAANEHA, IOJyYeHHOM B
TOHKOM CJIO€, UMEeTCs INMpOKas IoIoca Moriomenus B obmactu 3600-3100 cm . Ilpu
3anucu cnekTpa B pasbasieHHoM ( 0,01 M ) pacTBope B YETBIPEXXJOPUCTOM YIIIEpOJE
IAPOKAs II0JI0CA MCUYE3aeT U BMECTO Hee TOsBIIAeTCs y3Kmit muk npu 3600 cm L. O6bsAcHUTE
JAHHbIE Pa3InYKsl B MHPPAKPACHBIX CIEKTPaX MOTJIOMICHHS.

19. Monekyna ameTrwieHa B OCHOBHOM COCTOSSHUM HMMEET JMHEWHOEe CTPOCHHE, a B
BO30Y>KICHHOM COCTOSIHMH MPUHUMAET HEJWHEHHYI0 TpaHc-KoH(urypanuo. OAMHaKOBO JIU
YHCJIO OCHOBHBIX YaCTOT KOJI€OaHUM 3TUX IBYX COCTOSIHUN?

20. Makcumym mojocel norjomenuss OH-rpynnsl  o-uutpodenona B HK-cnextpe,
nosydyeHHoOM B Tabsetke KBr munm B pazb6aBnennom pactBope CHCI3, umeer ogny u Tyxe
gactoTy — 3200 cM %, a B cilydae n-HUTPO(EHOTA YACTOTH MAKCHMyMa Pa3HBIE M PABHEI

cooTBeTcTBeHHO 3325 1 3530 cM L. JlaiiTe 0ObsACHEHHE.

9ﬂ€Kmp0HHaﬂ CneKmpocKonu:s

1. CrmektpaM TOMJIOIIEHUS B YJIbTPa(HOIETOBONH OO0JIACTH CIEKTpa COOTBETCTBYIOT: 1)
QJICKTPOHHBIC TEPEXOJbI M3 OCHOBHOTO B BO30YKIEHHOE COCTOSIHHME, 2) KoyeOaTebHbBIE
nepexoabl W3 OCHOBHOTO B BO30YXICHHOE COCTOSHHE;, 3) DJICKTPOHHBIE MEPEeXOIbl M3
BO30Y)XKJICHHOTO B OCHOBHOE COCTOsHHE; 4) BpallaTelbHble MEPeXOJbl W3 OCHOBHOTO B
BO30Y)XJICHHOE COCTOSIHHE. 2. OJEKTPOHHBIC TIEPEXOJbl B MOJEKYJaX TMPOSBISIOTCS B
yIbTpauOIECTOBOH M BHAMMON obOnactsax crekrpa mpumepro ot 100 go 1000 am. Kakoma
JHEprys THUX MepexoioB B cM ? 1) 10

- 100; 2) 100 - 1000; 3) 10000 - 100000; 4) 10 - 100000.

3. DnekTpoHHbIE CHEKTPhl BO3HMKAIOT IpPU B3aWMOJIEHCTBMM BemiecTBa: 1) ¢ ramma-
U3ITy4eHUEM; 2) C BUIUMBIM CBETOM; 3) C paJlOBOIHAMY;
4) ¢ UK-uznyuenuewm; 5) ¢ Y®-uznydenuem. 4. Kakue 351eKTpOHHBIE MIEPEXO/IbI 3aMpeIeHbI 10
CHUHY: 1) CHHITIET-CUHIJIETHbIE, 2) CHUHIVIET-TPUILIETHBIC; 3) TPUIUIET-TPUILIETHBIC; 4) aJs
AIIEKTPOHHBIX [1EPEXOI0B HET 3alpeTa MO0 CIUHY.
5. KakoBa MyJIbTHILIETHOCTB JIEKTPOHHOT'O COCTOSIHUSI MOJIEKYJIBI, TPH KOTOPOM CITUHBI ABYX
AJIEKTPOHOB napaiuiensusl:1) 1/2; 2) 1; 3) 2; 4) 3.
6. Cpenu mpuBEACHHBIX HUXKE Ipynn HaiauTe aykcoxpomsl : 1) C=C—C=0 ; 2) C=C-C=C ; 3)
—NH2; 4) C=C; 5) C=0 6) -OH.

7. YBeauucHue LCIHU CONPSKCHUSA ITOJIMEHOB IPUBOJIUT B yCD-CHCKTpC K

1) 6aToXpOMHOMY CABUTY U TUIIOXPOMHOMY 3¢ (DeKTy; 2) 6aTOXpOMHOMY CIIBUTY U
TUIIEPXPOMHOMY 3 deKTy; 3) TUIICOXPOMHOMY CABHUTY U TULIOXPOMHOMY 3P deKxTy; 4)
TUIICOXPOMHOMY CJIBUTY U THIIEPXPOMHOMY 3 (DexTy.

8. Bumumblii CBET MpeCTaBIsIeT COOO0M JCKTPOMAarHUTHOE M3TyICHHE, 3aHUMAIOIICe
uHTepBan cnektpa ot 400 1o 800 HM. OOBsACHUTE, TOYEMY MHOTHE BELIECTBA UMEIOIIHE
MakcUMyM noriomeHus Huxe 400 HM MHTEHCUBHO OKpAIIIEHBI.
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9. DNIeKTpOHHBIE CIIEKTPHI MOTJIOMICHUS OyTaHOHA-2 U OyTeH-3-0Ha-2 B obmactu 220-350 am
uMeroT oauH MakcumyM: ripu 270 um (OO0 17) — cnextp a u nipu 315 am (OO 28) — cnektp
b. Kakomy BemiecTBy NpuHAIICKUT KaKIbIA CIIEKTP?

10. B »neKTpOHHOM CIIEKTpPE MOTJIOMICHUS TPU(PEHUIAMUHA UMEETCS 110JIoca pu 227 HM B
HelTpanbHOM pacTBope. OOBACHUTE, IOYEMY JaHHAs M0JI0Ca MCUE3aeT B KUCIOM PacTBOPE.
11. M0OHO 11 MO 3JIEKTPOHHBIM CIIEKTPaM IMOTJIOMICHUSI KOHTPOJIUPOBATh TCUCHUE
CIIEIYIOIINX PEaKIHi : a) TMEeHOBOW KOHACHCALIUH; 0) alb/I0JIbHON KOHJIEHCAIUH; B)
a30CoYeTaHusl; I) 00pa30BaHUA aleTalleil; 1) THAPUPOBAHUS apPEHOB.

12. OnTryeckas MIOTHOCTh BOJHOTO pacTBopa coenuHenus X npu O = 250 HM cocraBiser
0,542 npu konuentparuu 0,1 MOJIB/JT B KIOBETE C TONIIMHON MOTJIOIIAOIIETO CJIos 1 cM.
Koadduuument nornomenus coenunenns X pasex 9000. M3BectHo, yto X pearupyer mno
ypaBHeHuto: X =Y + Z. Haiinure KOHCTaHTY paBHOBECHUS 3TOM pPEaKLUH, €CJIA U3BECTHO YTO
coenuHeHUs Y U Z HE MOTJIOMIAIOT B 00J1aCTH MOTJIomEeHus X.

13. Ipu rugponmze 5-metwi-3-xy10p-1,4-rekcaguena ObUTHA BBIICTICHBI JBA H30MEPHBIX
crupTa. DJIEKTPOHHBINA CHEKTP MOTJIOMIEHUS OJTHOTO U3 HUX COJEPKUT MOJIO0CY Mpu 223 HM
(Ig00 = 4,4), a npyroro — nosnocy npu 236 um (g = 4,3). KakoBo ux crpoenue?

14. Tlpu HarpeBanuu oOpasna stuianukionenraguena (Omakc = 247am, 00 3400) B TeueHun
0,5; 1,5; 2,5; 4 4 B cieKTpe MOTJIONIeHUsI HAOMI0JaeTCsl YMEHBIIIEHHE MOJIBHOTO

ko3 durmenta noriomenus u coctasiser 2800, 2050, 1650, 1100 cooTBeTCTBEHHO.
Onpenenure 11sl KaXKI0TO MOMEHTA BPEMEHH CTETICHb IIPEBPAILLICHUS STUIIUKIONCHTAUEHA
B €ro AUMEp, €CJIU NMOCIeAHUN Mpo3payeH npu 247 HM.

15. Kakue n3aMeHeHus B 3JIEKTPOHHOM crieKTpe noroenus akposenna CH2=CH-CH=0
[Omaxc =203 um (OO 12000), Omakc = 345 um (00 20)] cnexyet 0XuAaTh Npu

pa3z0aBiIeHUH STAHOJIOM, COJIEPKAINM CII€Abl KUCIOThI?

16. [Ipomyckanue BogHOTO pacTBopa ¢pymapara Harpus ipu O = 250 am u 25 OC cocrasnsieT
19,2 % mnst 5010-4 moine/a pacTBOpa B KIOBETE TOJNMIMHON 1 cM. Brramcinre onTu4eckyro
IUIOTHOCTh U MOJISIPHBIN KO3()(DUITUEHT OTJIOIIEHHS.

17. Kak 6yznet uzmensTbesa Y O-crekTp norionieHus (heHoaa B BOAHOM pacTBOpeE MpU
W3MEHEHNHU KHUCIOTHOCTH CPEJbl OT CUIIbHOKHUCIION 10 IENOYHON?

18. lns psina AMHEHHBIX MOJUIUKINYECKHX apOMAaTHUECKUX YTIIEBOA0POI0B 001l
dopmyssl CnHo,5n+3 (roe n = 14, 18, 22) B 37€KTPOHHBIX CHEKTPAX MOTJIOMEHUS UMEIOTCS
MakcuMymbl iorsnouierus npu 380 um (O ~ 7900 ), 480 um (O ~ 11000 ) u 580 um (O ~
12600 ). CooTHecHuTe JaHHBIE CIIEKTPOB C POPMYITaAMH KHCTIOT.

19. DneKTpOHHBIE CIEKTPHI MOTJIOMIEHUSI METHIIOBBIX A(DUPOB OCH30IHOI 1 (heHIITYKCYCHOM
KUCIIOT UMEIOT B HTepBasie 220 — 350 HM uMeroT oauH MakcumyM: Tipu 260 um (Igd ~ 2,2)
— crektp A u npu 285 um (Igd ~ 3,1) — cnektp b. Kakomy BemiecTBy COOTBETCTBYET
KaKJIbII CIeKTp?

20. [Ins psna venpeaensubix kuciaor CH3(CH=CH)nCOOH (rnme n = 2, 3, 4) B 3IE€KTPOHHBIX

CIIEKTpax MOTJIOMIEHUSI UMEIOTCSI MaKCUMYyMBI TiorJiomierus npu 260 uM (O ~ 6500), 310 am

(O ~9000) u 330 am (O ~ 11000). CooTHECHUTE JAHHBIE CIIEKTPOB CO CTPYKTYPAMHU KHCJIOT.
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21. Kakue u3MeHEeHHS B 3JIEKTPOHHOM CIEKTPE MOTIOMICHHUS IUKJIONPOIIAHOHA CIIETYET

0’KHMJIaTh MOCJIE TUIpaTalu ?

22. DNeKTpOHHBIE CIIEKTPHI MOrIomeHus: Oyraauena-1,3 u rekcaguena-2,4 B obmactu 200—
250 uM umeroT oauH MakcumyM : ipu 217 um (O ~ 21000) — coektp A u npu 227 um (O ~
23000) — cnektp b. KakoMy BelecTBy npuHaIEKUT KaXKIbIi CrieKTp?

23. B kakom pactBopurene, CCls nin CH3CN, Ooinble BEpOSTHOCTh 3aperucTpUpOBATH
TOHKYIO KOJIEOATEIbHYIO CTPYKTYPY IEKTPOHHOIO NEpexoja PacTBOPEHHOIO COEAMHEHUS?
[Touemy?

24. MOXXHO 1M OTIMYUTh METOAAMH  ONTHYECKOW  CHEKTPOCKONMHM  BHYTpPH- U
MEXMOJIEKYJIIDHYIO  BOJOPOJIHYIO  CBsI3b?  APryMEHTHPYHTE OTBET KOHKPETHBIMHU
IIpUMepamu.

25. OnpenenuTe KOHCTAHTY KETOCHOJBHON TAayTOMEpUM aleTHIIalleTOHA JJsi PacTBOPOB
BEIIeCTBa B T€KCaHe, 3TAHOJIC U BOJE, €CIIM B YKa3aHHOW 00JIaCTU MOJISIPHBIN KO3 dUIIMeHT
norsiouienuss paseH 11200, 9500 u 1900 coorBercTBeHHO. OOBSICHUTE, MOJYYCHHBIC

pesynsTatel. CH3COCH2COCHsO CH3C(OH)=CHCOCH3 kero-¢opma eHonbHas (opma
Omakc 275 um (O ~ 100) Omake 270 am (O ~12000)

26.B anexkrponHoM criektpe nortomienns okucu mesutuia CHsCOCH=C(CHs3)2 (B renrane)
B obmactu ot 200 ot 400 HM MMEIOTCS 1BE TOJIOCHI MOTJIONICHU ¢ MakcuMyMamu nipu O =

230 am u O = 327 HM, obOycioBieHHble cooTBeTcTBeHHO O—0* m n—0* mepexomamu.
OOBbscHUTE, KakMe M3MEHEHUs IMPOM30MIyT B CIEKTpe IOocie 3aMeHbl rernta€a Ha Oosee
HOJISIPHBIA PACTBOPUTEIIb.

27.Kakue XapakTEpHblE M3MEHEHMSI NPOM30MIYT B 3JIEKTPOHHOM CIEKTPE IOIJIOIIEHUS
alleTOYKCYCHOTO 3(hupa Mocye 3aMEHbl PACTBOPUTENS: T'eKCaHa Ha BOLY?
28.Kakue u3MeHeHMs NMpou3ouayT B YD-CeKTpe LUKIONEHTaHOHA I0cie ero o0paboTku

JTUTUHRATIOMUHUUTUIPUAOM?

29.KakoMy u3 HemnpeaenbHbIX H30MepHbIX cnupToB CeHsO mnpuHaaneKUT 3JIEKTPOHHBIN

CIIEKTp MOTJIONIeHHs ¢ MakcuMymoM Tipu 223 um (O = 14000 )?
1)CHOCCH(OH)CH2CH=CH22)CHOCCH(OH)CH=CHCH3
3)CHOCCH=CH(OH)CHz34)CH2=CHCH(OH)CH2COCH 5)CH2=CHC(CH3)(OH)COCH

AHMP-cnekmpockonus

1. Kakue 13 mpuBEICHHBIX HIDKE sep HEe 00JaAar0T MarHUTHBIMHU CBOWCTBaMu: 1) 13¢c 3 2)
19F
:3) 12C ; 4) 3P ; 5) 1*N ; 6) 0.

2. UTo Takoe XMMHUYECKUH CIIBHT M KAKOBBI PUYHHBI €T0 TTOSBICHUS?
3. Kakomy u3 TpuxiopnpomnanoB npuHauiexxuT criektp [IMP, cogepxamiuii 1Ba cunriera’?

4. Omnpenenute cTpykTypy yrieBogopona CsHis , cektp [IMP koToporo coctout u3 tpex
cunrieros npu 1,75, 1,85, 6,0 m.a. ¢ oTHOmeHHeM 1uiomaaei 3:3:1.
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5. Coenunenue ¢ 6pyrro-popmynoit C4aHoON umeet B criektpe [IMP Tpu cunriera paBHoi
WHTCHCUBHOCTH. YKa)XHTE BO3MOXHOE CTPOCHHE COCIMHCHUSI.

6. Cnoxubiii a3¢up CaHeO2Cl2 maer B cnektpe IIMP caenyromue curnanst (O, m.a.): 1,25
(Tpumer); 4,35 (kBaapyIwieT); 5,95 (CUHTIIET); COOTHOLIEHUE UHTEHCUBHOCTEN CUTHAJIOB

3:2:1. Ykaxure bopmyny BEILIECTBA.

7. Kakoi Bung umeer crekrp I[IMP  a300ucu300yTupoHUTpHIA, CTPYKTypHas ¢opmyia
koToporo NC(CH3)2CN=NC(CH3).CN?

8. YkaxkuTe 4YHMCIIO W  XapakTep PE30HAHCHBIX CHUTHaIOB B  cnekrpe [IMP
2,2 ATpUMeTHIITIIEHTaHA.

9.CKOJIBKO CUTHAJIOB M C KaKUM COOTHOIIEHMEM MHTEHCHUBHOCTEH coxepkut crnektp I1IMP
4meTuneHTaHoH-2-0na-4?

10. B cnekrpe IIMP cmecu ramorennpousBogubix C2H2Cls u C2H2Brs umerorcs asa
OJIMHAKOBBIX [0 HMHTEHCUBHOCTH CHHIJIeTa. KakoBbl BO3MOXXHBIE CTPYKTYpBI
KOMITOHEHTOB ?

11. KaxkoBa ctpykrypa yriaeBonopoaa C3Hs, cnekrpe [IMP koToporo nMeercst ouH curHai
?

12. CKoJBbKO CUTHAJIOB M C KAKMM COOTHOILIEHUEM WHTEHCUBHOCTEH coaepkut criektp [IMP
2-MeTun0yTaHoHa-3.

13. YkaxxuTe 4HCII0 CUTHAJIOB, XapaKTep PacHICIICHUS] CHTHAIOB U UX NHTEHCHUBHOCTH B

CIIEKTpE IIMP METHUIIOBOTO a¢upa 2-METHJITTPOITIAaHOBOM KHUCIIOTBHI.

14. Coenunenune CsHiz conepxkut B cnekrpe [IMP enunctBenHsblit curnan npu 0,82 m.n.
Omnpenenure CTpOEHUE BELLIECTBA.

15. TIpenckaxkute xapaktep [IMP-criekTpa 3THIOBOTO CiupTa ¢ J00aBKaMH KHCIOTHI. 16.
Kakne xapakTepHble pasiuyus MOXHO OXuaarb B [IMP-criekTpe i CIEIYIOIINX
coeaunenuii:(CH3)2CHCOOCHs3, CH3COOCH(CHs)2 un HCOOC(CHz3)3

17. CKOJBbKO CHTHAJIOB U C KAKAM COOTHOIIICHUEM WHTEHCHBHOCTEH coep kUt criektp [IMP

4-MeTWIINICHTaHOH-2-011a-4: (CHz)2C(OH)CH2COCHs3 ?

18. Yraeromopony CsHio coorBerctByeT criektp [IMP, coneprkammii aBa cuHTieTa mpu [
2,1 m 7,2 M.A. ¢ COOTHOLIEHUEM MHTEHCUBHOCTEN 3:2. Y CTaHOBUTE CTPOCHHUSI BEIIECTBA.

19. Apomarunueckuit yrinesogopoa CsHio umeer cnenyroumit cnekrp I[IMP (O, m.x.) : 1,15
(rpumner); 2,8  (xBagpymuier); 7,15  (YIIMpEHHBIH  CHHIJIET);  COOTHOILEHHE
MHTEHCUBHOCTEMN CUTHAJIOB 3:2:5. YCTaHOBUTE CTPYKTYPY BEILIECTBA.

20. Coenunenne CsHi2 conepxutr B crektpe [IMP enunctBensbiii curnan npu 0,82 m.n.
Omnpenenure CTpOEHUE BELLECTBA.

21. YeM OTJIMYAIOTCS CHEKTPHI [IMP aneronuTpuiau XJIOpalleTOHUTpHIIA?
Macc-cnekmpomempus

1. OO®bscHHUTE, KaK MOXKHO OIPEIEIUTh MOJICKYJISPHYI0 MacCy XMMHUYECKOTO COCTUHCHUS
10 TO MacC-CIEKTpYy.
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2. OOBbsACHUTE, MOXET M Macc-CIeKTpoMeTp ommuuTh MoHbl C2Hs™ u CHO™ mpyr or

Jpyra, €ciIi OH COoCcO0eH aHATM3UPOBATh HOHBI KOTOPbIE OTJIMYAIOTCS M0 3HAYCHHSIM M/Z Ha
1:50000.

3. H3BectHO Tpu uH30Mepa OSTWINHMPHAMHA. B Macc-cekTpe KakIoro H3 H30MEpOB
HaOJII0aeTCsl MUK C MaCCOBBIM YUCIIOM 92. JIaHHBII MUK COOTBETCTBYET CJICIYIOIIUM HOHAM.
VYkaxuTe, B MacC-CIIEKTPE KAKOTO M3 TPEX H30MEPOB ATWINHUPHUJIMHA MUK C MACCOBBIM
yuciaoM 92 OyaeT UMeTh HauOOJBITYI0 HHTEHCUBHOCTE? [Touemy?

4. Macc-criekTp nporaHoja UMeeT cieayromui Bua m/z = 27(14), 28(11), 29(17), 31(100),
39(6), 41(10), 42(13), 43(4), 45(5), 58(5), 59(15), 60(10). Kakomy 13 H30MEPHBIX CIIUPTOB
oH npuHaIICKUAT? OOBSICHUTE ITyTH 00Pa30BaHMS OCHOBHBIX OCKOJOYHBIX HOHOB.

Komburnuposarnnwvie 30auu.

1. Yro Takoe CTPYKTYPHO-TPYNIIOBOM aHAJIU3 M HA KaKUX TEOPETHUYECKHX MPEICTaBICHUSIX
OH 0azupyercs

2. C noMoIIpI0 KaKoro THUMA CHEKTPa MOKHO OJHO3HAYHO IPUIIMCATh BEILECTBY OJHY U3
cTpyKTyp npuBoaumbix Hike nuzomepoB. CH>=CHCH=CHCH=CH2 u CH2=CH(CH2)+«COCH

3. Hcnone3oBaHne Kakux CIICKTPOB IIOIJIOIICHUSA (KOHC63T€HBHLIX HIIn SHGKTpOHHHX)
Haunboee MMpUueMJIEMO UIA pa3jiInuCHUsA CICAYIOINX 1ap COCIUHCHUMN:

a) xj0pOeH301 u n-6pomroinyon; 6) n-3Twidenon u 2-penundranon?

4, C INOMOIIBIO KAaKUX CIICKTPOB IMPOIIC pPA3JINYIUThL CICAYIOIIHUE COCAUHCHUSA ! a)

CH3CH2COCH, CHs3COCCHz u CsHsCOCCesHs. 6) CH3CH2CH2CH2CI, (CH3s)3CCH2Cl,
(CH3)2CHCH2C1 u (CH3)3CCl. 8) CH3CH=CHCOCH3 u CH2=CHCH2COCHs3

r)CHsCOCCH(CHzs)2 u CH3CH2COCCH2CHs

1) CH=CHCH=CHCH=CH2 u CH2=CH(CH2)sCOCH e¢) CHOC(CHs3)3, CH3COCCH2CH3 u
CHOCCH(CH3)2 x) CH3COOCH2CH3 u CHsCH2COOCHs.
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8.4. [IpumepnI BONIPOCOB )i KOHTPOJBHBIX padoT.
KonTpoabsHnas padora Nel
I
1. OxapakTepu3yiiTe >JeKTPOMAarHUTHOE H3JIy4€HHE, JUIMHA BOJIHBI KOTOPOrO paBHA
5x10 cm.

2. Ouenute BpeMst )KU3HU BO30YKIEHHOTO COCTOSIHUSI MU KOHCTaHTY CKOPOCTH OOMEHa,

eciu B Y@ criekTpe pa3periatoTcs ABe JIMHUH, OTJINYHbIE [0 JUIMHE BOJIHBI Ha 50 cM.

3. OneHure KOHCTaHTY CKOPOCTH OOMEHa MeX]ly AByMs dacTula, eciau B cuekrpe SIMP

HA0JII01aeTCsl OJHA JIMHUS (peallbHOE pazInuMe JIMHUNA JpYyT OT Apyra cocrasiser 50
I')
I

1. OxapaktepusylTe 3JICKTPOMAarHUTHOE W3JIYYCHHE, OHEpPrusi KOTOpPOro paBHa 5.8
KKaJI/MOJIb.

2. Ouennre BpeMs KHU3HH BO30YKICHHOTO COCTOSIHHSI U KOHCTaHTY CKOpOCTH 0OMeHa, eciu
B UK criekTpe paspemaroTcs ABe JMHUH, OTIMYHbIE [0 BOJHOBOMY YMCITy Ha 2,5 cM™.

3. OueHHnTEe KOHCTAaHTY CKOPOCTHM OOMEHa MEXIy ABYMS YacTHIA, eciiu B crekrpe SIMP
Ha0JII0/1aeTCsl OJJHA JIMHUS (pealibHOE pa3iIuuue JIMHUK ApPYT oT Apyra cocrasiseT 200
[')

i
OxapakTepHu3yiiTe IeKTPOMArHUTHOE U3TydeHHe, YacToTa KOToporo paBHa 6x10%7 ¢2.
Onennre BpeMs KU3HH BO30YXKJIEHHOTO COCTOSIHUS U KOHCTAHTY CKOpOCTH 0OOMeHa, eciu
B JIMP crniektpe pa3permiatoTcs 1Be IMHUU, OTINYHbIE Ha 3,5 T'1.

3. OueHHUTE KOHCTAHTY CKOpPOCTM OOMEeHa MeXIy ABYMs uacTuua, eciu B crnekrpe MK
HaOJro1aeTcsl O1Ha JIMHUS (peabHOE pa3iIuyue JMHUHN JApYT OT APYyra COCTaBISET

6.6x10% cm)
Y
1. OxapaktepusyiiTe SJIEKTPOMarHUTHOE M3JIy4Y€HHE, BOJHOBOE YHMCIO KOTOPOTO PaBHO
5x10°% em™.

2. OueHnre BpeMs KHU3HU BO30YKICHHOTO COCTOSIHHSI U KOHCTaHTY CKOpOCTH 0OMeHa, eciu
B YO criekTpe pa3pelnaroTcs ABe TMHUH, OTJIMYHbIe Ha 1.2 cM™.,

3. OueHUTEe KOHCTAaHTY CKOPOCTHM OOMEHa MEXIy ABYMS 4YacTHIa, eciu B crnekrpe SIMP
Ha0JII0/1aeTCsl OJJHA JIMHUS (pealibHOE pa3Iuuue JIMHUN APYT oT Apyra cocrasiseT 200

I'n)
Y
1. OxapakTepusyiiTe SIeKTPOMArHUTHOE M3IyueHHe, ITHHA BOIHEI KOTOPOro paBHa 5x1072
CM.

2. OueHnTe BpeMs KHU3HU BO30YKICHHOTO COCTOSIHHSI H KOHCTaHTY CKOpOCTH 0OMeHa, ecin
B JIMP cniektpe pa3pemarorcs 1€ JIMHUU, OTAMYHbIE Ha 1,5 T'm.

3. OueHHUTEe KOHCTAHTY CKOpPOCTH OOMEeHa MEXIy ABYMS uacTuua, eciu B crnekrpe MK
HAOMIOaeTCA OJHA TMHHUS (pealbHOe pasIMune IHHMI APYT OT Apyra cocTaBiseT 6x102

c-1)
Yl
1. OxapakTepusyiiTe >IeKTPOMArHHTHOE M3ITydeHHe, dSHeprus KoToporo pasHa 4x107
KKaJI/MOJIb.
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Ouenute BpeMs KU3HU BO30YKIEHHOTO COCTOSIHUSI 1 KOHCTAHTY CKOPOCTH OOMeHa, eciiu
B UK criekTpe pazpernaroTcs JaBe JIMHAM, OTIHMYHEIE Ha 5 cM ™.
OneHuTe KOHCTAHTY CKOPOCTH OOMEHa MeXay JABYMs 4acTHlla, eciu B crnektpe SIMP
HaOJI01aeTCs OJJHA TUHUS (pealibHOE pa3Iuuue JIMHUN APYT oT Apyra cocrasiuseT 300
I'm)

Yl
OxapaKTepH3yiiTe 3IeKTPOMarHUTHOE U3Ty4eHHe, 4acTOTa KOToporo papHa 9x10% ¢,
Ouenute BpeMs KU3HHU BO30YKIEHHOTO COCTOSIHUSI 1 KOHCTaHTY CKOPOCTH OOMEHa, eCiH
B SIMP cnektpe pazpemarorcs ABe JMHUU, OTIUYHBIE Ha 2,5 ['11.
OrneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MEXAy ABYMs dYacTuia, eciu B crekrpe MK
Ha0JII0/1aeTCsl OJHA JIMHUS (pealIbHOE pa3Iuuue JIMHUNA JPYT OT Jpyra COCTABIISAET
3.3x107 cm)

Yl
OxapakTepu3ylTe 3JIEKTPOMarHUTHOE H3Jy4YE€HUE, BOJIHOBOE YHUCIO KOTOPOTO PaBHO
5x10° emL.
OueHute BpeMst )KM3HU BO30YXKJIECHHOTO COCTOSIHUSI U KOHCTaHTY CKOPOCTH 0OMEHa, ecliu
B YO crniekTpe pa3pemaroTcs 18e JMHUU, OTJIUYHBIC 1O IJTMHE BOJIHBI HA 25 CM.
OneHuTe KOHCTaHTY CKOPOCTH OOMEHa MeXay JABYMs 4acTHIla, eciu B crnektpe SIMP
HaOII01aeTCs OHA TUHUS (peallbHOE pa3Iuiue JIMHUN APYT oT Apyra coctasiseT 50 ')

IX
OxapakTepu3yiiTe dIeKTPOMATHATHOE M3JTydeHHe, JUTHHA BOJIHBI KOTOPOro paBHa 5x107°
CM.
Omnennre BpeMs KU3HH BO30YXKIEHHOTO COCTOSIHUS U KOHCTAHTY CKOpOCTH 0OOMeHa, eciu
B JIMP cniektpe pa3pemarorcs 1se mMHUH, oTanuHbie Ha 10,0 I'o.
OneHuTe KOHCTaHTY CKOPOCTH OOMEHa MeXAy JAByMs yactuia, eciu B crnekrpe UK
Ha0JI0/1aeTCs OJJHA IMHUS (pealibHOE pa3Iuuue JIMHUNA ApYyT OoT Apyra cocrasiseT 20 cm)

X
OxapakTepusyiiTe 3JNEeKTPOMATHUTHOE H3JTydeHHe, DHEPrHs KOTOoporo papHa 4x10°
3Pr/MOJIb.
Ornenure BpeMs KHU3HH BO30YXKAEHHOTO COCTOSIHUSI U KOHCTAHTY CKOpPOCTH OOMeHa, eciu
B UK crnektpe paszpemaroTcs 1B€ JIMHUH, OTINYHBIE 110 JJIMHE BOJHBI Ha 15 cMm.
OneHuTe KOHCTAHTY CKOPOCTH OOMEHa MeXay JABYMs 4acTHla, eciu B crnektpe SAMP
Ha0JII0/1aeTCs OJJHA TMHUS (peallbHOE pa3IudKe JUHUHA Jpyr oT apyra coctasiser 200
')

XI
OxapakTepusyiiTe JNEeKTPOMATHUTHOE H3JTydeHHe, DHEPTHs KOTOporo paBHa 4x10°
JIK/MOJIB.
Ouenute BpeMs KU3HHU BO30YKIEHHOTO COCTOSIHHSI 1 KOHCTAHTY CKOPOCTH OOMEHa, €CiH
B Y@ criekTpe He pa3pelaroTcs ABE JINHNUU, OTIMYHBIE 110 IJIMHE BOIHBI Ha 30 cM.
OrneHuTe KOHCTAaHTY CKOPOCTH OOMEHa MEXAy JABYMs yacTula, eciau B crekrpe SIMP
HaAOJI0IAI0TCS JABE JIMHUM (pealibHOE pa3Inuue JIMHUN ApYT oT Apyra coctapiseT 50 I')

XII
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1. Oxapaktepu3ylTe D3JIGKTPOMAarHUTHOE W3JIYYCHHE, OHEpPrus KOTOporo paBHa 6.8
JK/MOJIB.

2. OueHure BpeMs KHU3HU BO30YKIACHHOTO COCTOSIHUS U KOHCTaHTY CKOpOCTH 0OMeHa, eciu
B K criekTpe paspemarotcs ABe TUHUM, OTIHYHBIE 10 BOTHOBOMY 4ucTy Ha 1,5 cm™.

3. OueHnTe KOHCTAaHTY CKOPOCTH OOMEHAa MEXIy OBYMs YacTula, eciud B cnektpe SIMP
Ha0JII01aeTCsl OJHA JIMHUS (pealIbHOE pa3iIuuue JIMHUN ApYT oT Apyra cocrasiseT 200

I'n)

KonTposbnas padora Ne 2.
2.1.

1. OxapaktepusyiiTe Macc-CeKTp (OMUIINTE CXeMbI (pparMeHTaluy, OCHOBHBIC HOHBI U HX
Macchl) 3,3-TuMeTUII-TeKCcaHa.

2. OxapakTepu3yiTe Macc-CHEeKTp (OMUIIUTE CXeMbl ()parMeHTAlMH, OCHOBHbIE MOHBI U MX
Mmacchl) N-MeTuaamuia-2-MeTuiI- 0yTaHOBOW KHUCIIOTHI.

3. Kak Oyner Boirnsigets Y@ cekTp ABYX CTPYKTYP, HAXOISIIUXCS B PABHOBECHHU, €CIH UX
pasinuyuue 1o JUIMHE BOJIHBI cocTaBisieT 30 ¢M, a BpeMs KHU3HU IEPEXOJHOTO COCTOSHUS —
10%c.

2.2.

1. Oxapakrepu3syiiTe Macc-CeKTp (ONMUIIMTE CXEMbI (pparMeHTalii, OCHOBHbIE HOHBI U UX
Mmacchl) 3-meTnii-1-penun-nenrana.

2. OxapakTepusyiTe Macc-CHeKTp (OMUIIUTE CXeMbl ()parMeHTAlMU, OCHOBHbIE MOHBI U MX
Macchl) 3-MeTHII-0yTaHoIa.

3. Kak Oymer Bwirmsgers monockl B MK cmekrpe IBYX CTPYKTYp, HaXOAALIMXCS B
PaBHOBECHM, €CIM HMX pa3jIMYue M0 JJIMHE BOJHBI cocTaBisieT 50 HaHOMETPOB, a
KOHCTaHTa CKOpocTH paBHOBecus — 107° ¢,

2.3.

1. OxapakrepusyiiTe Macc-CeKTp (OMUIIMTE CXEMbI (pparMeHTallii, OCHOBHbIE HOHBI U UX
Macchl) 3,4-TUMETHII-TeKCeHA-2.

2. OxapakTepu3yiTe Macc-CcreKTp (OMUIINTE CXeMbI (hparMeHTaIul, OCHOBHBIE HOHBI U X
Macchl) METHIIOBOTO 3(hupa MponaHOBOM KHCIOTHI.

3. Kak 6yner Beirisiners AMP criekTp ABYX CTPYKTYp, HAXOJSIIUXCS B PAaBHOBECUH, €CIH
ux pasimaue 50 [, a Bpems )Ku3HH epexogHoro cocrosaus — 107 c.

24.

1. OxapakrepusyiiTe Macc-CieKTp (OMUIIMTE CXEMbI (pparMeHTallii, OCHOBHbIE HOHBI U UX
Macchl) 3,4-TuMeTHII-IIeHTaHoja.

2. OxapakTepu3yiTe Macc-CreKTp (OMUIIUTE CXeMbl (hparMeHTallui, OCHOBHBIE HOHBI U UX
Macchl) 2-MeTHII- OyTaHasl.

3. Kak Oyner Bemsinets IMP criekTp ABYX CTPYKTYp, HAXOJSIIUXCSI B paBHOBECHH, €CIH
ux pasnmuane coctanser 70 ', a KoHcTaHTa ckopocTn paBHoBecus - 108 c.

2.5.

1. Oxapaktepusyiite Macc-CreKTp (OMHUIIUTE CXeMbl (hparMeHTAIIMH, OCHOBHBIE HOHBI M UX
Macchl) PeHMIT-YKCYCHON KHCIIOTHI.

2. OxapakTepu3yiiTe Macc-CreKTp (OMUIIUTE CXeMbl (hparMeHTallud, OCHOBHBIE HOHBI U UX
Macchl) 4-MeTUI-NIEHTaHTHOJIA.
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Kak Oyner Boirnsaers Y@ cHekTp ABYX CTPYKTYp, HaXOSAIIMXCS B PABHOBECHUHU, €CIU UX
pa3iauune Mo JJUHE BOJHBI cocTaBisieT 30 HAaHOMETPOB, a BPEMs JKU3HHM IEPEXOIHOTO
cocrosaus — 0.1 c.

2.6.
OxapakTepu3yiiTe Macc-CreKTp (OMUIIUTE CXeMbl (hparMeHTaI[Mi, OCHOBHbBIE MOHBI U UX
Macchl) 24-TUMeTHII-TICHTaHaJIs.
OxapakTepu3yiiTe Macc-CreKTp (OMUIIUTE CXEeMbI (hparMEeHTAI[MU, OCHOBHEBIE HOHBI 1 UX
Macchl) 4-MeTuI- TOIyoa.
Kak Oyner Boirnsinets MK cniekTp AByX CTPYKTYp, HAXOASIIUXCS B PAaBHOBECUH, €CIU UX
pasziuuure 1o JUIMHE BOJIHBI cocTaBisgeT 60 cM, a BpeMsl )KU3HU MePEeX0JHOTO COCTOSHUS —
10%c.

2.7.
OxapakTepu3yiiTe Macc-CreKTp (OMUIIUTE CXeMbl (hparMeHTaI[Mi, OCHOBHbBIE MOHBI U UX
Macchl) 3,4-TUMeTHII-TeKCaHTHOIA.
OxapakTepu3yiTe Macc-CeKTp (OMUIINTE CXEeMbI (PparMeHTalul, OCHOBHBIC HOHBI U MX
Macchl) 2-MeTHJI- OyTaHOBOM KHCJIOTHI.
Kak Oyner Boirnsaers Y@ CHekTp IBYX CTPYKTYp, HAXOJSIIUXCS B PABHOBECHH, €CITU MX
pasnuuue 1o sHepruu cocranisieT 30 KKkai, a BpeMsl )KU3HU [IEPEXOTHOTO COCTOSHUS —
102 c.

2.8.
OxapakTepu3yiTe Macc-CeKTp (OMUIINTE CXEeMbI (PparMeHTalul, OCHOBHBIC HOHBI U MX
Macchl) 2,5-mumMeTni-rekcuaa-3.
OxapakTepu3yiTe Macc-CleKTp (OMUIINTE CXEeMbI (PparMeHTalul, OCHOBHBIC HOHBI U MX
Macchl) BTOpP-OyTHIi-6eH307a.
Kak Oyner Boirnsaers Y@ cekTp ABYX CTPYKTYP, HAXOSIIUXCS B PABHOBECHH, €CITU UX
pazmaue 100 I, a BpeMst KOHCTaHTa CKOPOCTH 06MeHHOTo paBHOBecHs — 0.1 ¢,

2.9.
OxapakTepu3yiTe Macc-CeKTp (OMUIINTE CXEeMbI (PparMeHTallui, OCHOBHBIC HOHBI U MX
Macchl) 3,4-TUMEeTHII-TeKCaHAMHHA-2.
OxapakTepu3yiiTe Macc-CreKTp (OMUIIUTE CXeMbI (hparMeHTAI[MH, OCHOBHBIE MOHBI M UX
Macchl) 2,4, TMMETHIT TIeHTaHOHA- 3.
Kaxk 6yner Boirsinets MK criekTp ABYX CTPYKTYp, HAXOJSAIIMXCS B PABHOBECHH, €CIIA UX
pasmuune coctapuser 30 cM™L, a BpeMs KH3HH MepexoaHoro cocrosans — 1072 c.

2.10.
OxapakTepu3yiTe Macc-CeKTp (OMUIINTE CXEeMbI (PparMeHTallui, OCHOBHBIC HOHBI U MX
Macchl) 3,4-TuMeTHII-TeKcaHa.
OxapakTepu3yiiTe Macc-CreKTp (OMUIIUTE CXeMbI (hparMeHTAI[UU, OCHOBHBIE MOHBI M UX
Macchl) N-MeTuaamuia-2-MeTuiI- 0yTaHOBOW KHUCIIOTHI.
Kak Oyner Boirnsaaets SIMP criekTp ABYX CTPYKTYp, HAXOMASIIMXCS B PAaBHOBECUU, €CIIH
UX pa3jInuue Mo 4acTtoTe coctamisieT 75 I'l, a BpeMs >KU3HH NMEPEXOJHOTO0 COCTOSIHUSA —
0.01 c.
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KonTpoasnas padora Ne3

Ne |
1. PaccuuTaiiTe OTHOCUTENBHOE COACP)KaHUE KOMIIOHEHT (MOJIbHOE, BECOBOE, 00bEMHOE) B
cMecH JIBYX COeMHEHHiA 110 JaHHbIM crextpos SIMP 1H.

Cwmech n3o-niporanona (p = 0.8 r/mur) u ykcycHou Kuciotsl (p = 1.06 r/mi).

Xum.casur (G, M.J1.)

Mynsrumiersocts (I, ')

OtH-Hasg MHTEHCUBHOCTD

1.20

Hy6mer (6.7 I'm)

36

2.01 CuHrier 36
3.70 lenrer 6
105 VY IIMpEeHHBIHA CHHIJIET 18

2. TlpencraBbTe u o6bsicHuTe criektp SIMP *H 1,3-nuxnopnenTanona-3 (ipuMepHbIe
XUMUYECKHUE CJIBUTY U KOHCTAHThI CIMH-CIIMHOBOTO B3aUMOJIEHCTBUSI, MYJIbTUILIIETHOCTbD,
OTHOCUTEIIbHAS UHTEHCUBHOCTD ).

No 11
1. PaccuuTaiite OTHOCUTENIBHOE COACPKAHIE KOMIIOHEHT (MOJIbHOE, BECOBOE, 00bEMHOE) B
CMecH JIBYX COeMHEHHiA 110 TaHHbIM crextpoB SIMP 1H.
Cwmech sTanona (p = 0.8 r/mur) u 2-MeTHI-IponaHoBoi KucaoThl (p = 1.1 r/mir).

XUM.CIBUT (G, M.J.) Mynptumnersocts (I, ') OTH-Has ”HTEHCUBHOCTD
1.00 Hy6ner (6.8 I'm) 36

1.20 Tpurwier (6.7 ') 36

2.55 Ienrer (6.8 ') 6

3.40 Kgaprer (6.7 I'mr) 24

105 YmupeHHbIH CUHIJIET 18

2. TIpencraebTe u o6bscauTe criektp IMP *H 1,1-nuxnop6yranona-3 (mpuMepHsIe
XUMUYECKHUE CIBUTH U KOHCTAHThI CITMH-CIIMHOBOTO B3aUMOIEHCTBHSI, MYJIbTUIIIIETHOCTbD,
OTHOCHUTEJIbHASI HHTCHCHUBHOCTH ).

Ne 111
1. PaccuuTaiiTe OTHOCUTEIHHOE COJEP’)KaHNE KOMIIOHEHT (MOJIbHOE, BECOBOE, 00BbEMHOE) B
CMECH JIBYX COCIMHEHUH 10 JaHHBIM cIeKTpoB SIMP H.

Cwmech H-iponianona (p = 0.8 r/mi) u MypaBbUHHON KUCTOTHI (p = 1.1 r/mi).

XuM.cBHT (G, M.J.) MynpsrumnerHocts (I, ') OTH-Has ”HTEHCUBHOCTD
0.87 Tpuruier (6.7 ') 36
1.25 Cekcrer (6.7 I'nr) 24
2.15 Cunrner 24
3.35 Tpunner (6.7 ') 24
105 YmMpeHHbIN CHHIJIET 20

2. TIpencrasbTe u o6bsicHuTE criektp SIMP 'H 1-x10p-2-MeTun6yranona-2 (IpuMepHbIe
XUMUYECKHUE CIBUTY U KOHCTAHThI CIMH-CIIMHOBOTO B3aUMOJIEHCTBUSI, MYJIbTUILIIETHOCTbD,
OTHOCHUTEJIbHASI HHTCHCHBHOCTH ).

Ne IY
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1. PaccuuTaiiTe OTHOCUTEIBHOE COJEP)KaHNE KOMIIOHEHT (MOJIbHOE, BECOBOE, 00BbEMHOE) B
CMecH JIBYX COeMHEHHiA 110 JaHHbIM crextpos SIMP 1H.
Cwmech 1-6pom-tiporranona (p = 1.8 r/mn) u 1,2-nuépom-nponana (p = 2.1 r/m).

XuM.cIBHT (G, M.1.) MynwsrumnersHocts (I, ') OTH-Hast ”HTCHCUBHOCTH
0.87 Tpurwier (6.61') 36

1.20 Cekcrer (6.6 ') 24

1.25 Hyo6ner (6.8 T') 18

2.15 Tpunner (6.6 I'n) 24

2.25 Cekcrer (6.8 I'r) 12

2.40 Hyo6ner (6.8 I'm) 6

105 VYIMpeHHbIHA CHHIJIET 18

2. TlpencraBbTe u o6bscHUTE criektp SIMP *H 2-x10p-2-MeTun-6yranona-3 (mpuMepHbIe
XUMHUYECKHE CIBUTH U KOHCTAHTHI CITMH-CIIMHOBOTO B3aUMO/ICHCTBUS, MYJIbTHILICTHOCTb,
OTHOCHTEJIbHAS! HHTEHCHBHOCTB ).

Ne'Y
1. PaccuuTaiiTe OTHOCUTEIBHOE COJEPKaHNE KOMIIOHEHT (MOJIbHOE, BECOBOE, 00BbEMHOE) B
CMecH JIBYX COeMHEHHIA 110 JaHHBIM criekTpoB IMP 1H.

Cwmech uzo-nponanona (p = 0.8 r/mu) u ykcycHoi kucnotsl (p = 1.06 r/mn).

XuM.cIBHT (G, M.1.) MynwsrumnerHocts (I, ') OTH-Has ”HTCHCUBHOCTD
1.20 Hyo6ner (6.7 I'm) 36

201 Cunrner 36

3.70 lenrer 6

10.5 YmupeHHbIH CHHTIIET 18

2. TlpencrasbTe u 00bacHuTe ciektp AMP *H 2-x710p-3,3-aumerui-1-HuTponeHTana
(MprMepHbIE XUMHUYECKUE CABUTY M KOHCTAHThI CIIMH-CIIMHOBOT'O B3aMMO/ICHCTBHS,

MYJIbTHIIIECTHOCTh, OTHOCUTCIIbHAA I/IHTCHCI/IBHOCTB).

Ne Y1
1. PaccumnTaiiTe OTHOCUTEIBHOE COJECpP)KAHWE KOMIIOHEHT (MOJBHOE, BECOBOE, OOBEMHOE) B
CMeCH JIBYX COeJIMHEHHH 110 JaHHBIM criekTpos SIMP 1H.
Cwmech sTanona (p = 0.8 r/mi) u 2-meTriI-iponaHoBoi Kucaotsl (p = 1.1 r/mi).

XuM.cBHT (G, M.J.) Mynpstumnersocts (I, ') OTH-Has ”HTEHCUBHOCTD
1.00 Hy6ner (6.8 I'm) 36

1.20 Tpuruier (6.7 ') 36

2.55 lenret (6.8 ') 6

3.40 Kgaprer (6.7 ') 24

105 YmMpeHHbIN CHHIJIET 18

2. TpencrasbTe U 00bsacHuTe criektp AMP *H 1-muTpo -3,3,4-TpuMeTtnn-rekcanona-4
(mpuMepHblE XHMHUYECKHE CHBHUTH W KOHCTAHTHl CIIHH-CIIHHOBOTO B3aUMOJICHCTBUS,
MYJIBTHIIETHOCTh, OTHOCUTEIbHASI HHTEHCUBHOCTB ).
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11.4. Bonpochl K YK3aMeHy

I-b1e BOoOpochl (TeopeTHYecKme)

1. Ilpupoga  SIEKTPOMArHUTHOTO  M3JIyYEHUS.  ODHEPreTHYECKHE  XapaKTEpPUCTHKH,
COOTBETCTBYIOIIUE PA3JINYHBIM BUJAM U3TYUECHHUS.

2. Pasznuunble BUABI IEPEXOI0B B aTOMaX U MOJIEKYJIax.

3. XuMHuYecKHe MPOLECCH, BIMIIONINE Ha ECTECTBEHHYIO IIUPUHY CIEKTPAIbHOMN JTMHUY.
BiusiHne Ha Hee paBHOBECHBIX XMMHUYECKUX IPOLIECCOB.

4. OCHOBBI H CyTh MeTO/1a (POTODIICKTPOHHOM CIIEKTPOCKOIUH.

5. CyTb U OCHOBBI METO/I0B @TOMHOM 3MHCCUOHHON CIIEKTPOCKOIIUH.

6. CBA3b KPUBBIX MOTEHIIMATLHON SHEPTUU MOJIEKYJI C JIEKTPOHHBIMH CIIEKTPaMHU.

7. ChoexTpockomuss B YibTpadUOIICTOBOM M BHAUMON 007acTH  3AJICKTPOMArHUTHOTO
n3iydeHus. lIpumenenue 3J1eKTpOHHOM CIIEKTPOCKOIIU Y.

8. Cnekrtpockonusi B UH(pakpacHOW oOmactu. [‘apMoHHMuYeckne U aHrapMOHUYECKHE
KojeOaHusl.

9. XapakrepuctuuHocth MK-cnekTpockonmuu [Uisi  pa3iMYHBIX KJIACCOB OPTraHUYECKHX
COCIMHEHU.

10. IIpouecchl, TPOUCXOAAIMINE TPU CTOJKHOBEHHUH MOJIEKYJT C BBICOKOIHEPTreTHYECKHUMHU
snekTpoHamMu. CyTb U OCHOBBI MacC-CIIEKTPOMETPUH.

11. IlpumeHeHue  Macc-CIEKTPOCKOITHHI UL UACHTH(PUKALNH XUMHYECKUX

MOJIEKYIL.
XapaKTepUCTUYHOCTh MacCc-CIEKTPOB JUIsl pa3JIMYHbIX KJIACCOB OPraHUYECKUX MOJIEKYIL.

12. BausiHre M30TOTIOB Ha XapaKkTep Macc-CIeKTPOB.

13. OcHoBsl cnekTpockonuu IMP. Marauutaeie MoMeHTHI snep. CrimHoBoe uncio. [lepexos
B cnektpockonuu SAMP. 3aceneHHOCTh ypOBHEM.

14. OcHoBHBIe TapameTpsl B crekTpockormun SIMP 'H. Xumudeckuii cIBHT, KOHCTAHTBI
CIMHCIIMHOBOTO B3auMoJieiicTBUsA. HTEHCUBHOCTh CIEKTpaJbHBIX JHHUM. TpeOoBaHus k
CTaHJIapTaM U PACTBOPUTEIISIM.

15. XapakTepucTUYHOCTh XMMUYECKUX CIIBUTOB U KOHCTAHT CIIMH-CIIMHOBOT'O B3aMMOJIEHCTBUS
B crextpax SIMP 'H. MypTHIIETHOCT CHIHAIIOB.

16. OcHoBHbIe TIapameTphl B crektpockonun SIMP 3C. XapakTepuCTHUHOCTH U AHAMa30HbI
XUMHUYECKHUX C/ABHUIOB JJIi OCHOBHBIX KJIACCOB OpPraHMYECKUX coenuHeHuil. TpeOoBaHus K
CTaHAapTaM U PaCTBOPUTEIISM.

17. MeTo/ib1 aTOMHO-aJICOPOIIMOHHOTO aHAJIHU3a.

18. MeccbaypoBcKasi CIIEKTPOCKOTIHSI, OCHOBBI METO/IbI, 00JTACTH IPUMEHECHUS.

19. S nepHblii KBapyMOIBHBIA pe30HaHC, Sapa, 06aasaroie KBaIpynoIbHBIM MOMEHTOM.

20.

|1-0ii u I11-nii Bonpockl penieHHe KOHKPETHBIX CHEKTPAJIbHbIX 32/1a4.

1. OOMeHHBIE MPOLECCH] U MHUPUHA JIUHUHN B Pa3IUYHBIX CIIEKTpax.

2. Pacmmdpposka UK-ciekTpoB opraHu4ecKix MOJIEKYII.

3. PacmmdpoBka Macc-CieKTpOB OPraHUYECKUX MOJIEKYIL..

4. CxeMbl pacnajia U MPeACTAaBICHNE OCHOBHBIX XapaKTEPUCTHYHBIX MUKOB B MacC-CHEKTpax
KOHKPETHBIX MOJIEKYJI.

5. Pacmmdposka crektpos SIMP *H opranmueckux MoTeKyil.
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6. Ilpencrasnenue crekTpoB IMP *H KOHKpETHBIX OPraHMYeCKUX MOJEKYIL.

7. Vcnonb3oBaHWe aJAMTUBHBIX CXEM JUIsl pacueTOB XMMHUUYECKUX CIBUTOB B criekTpax SIMP
'H u ¥C oprannueckux Monexyi.

8. MynbTHILIETHOCTD B criekTpax SIMP *H ¢ropcoepkalmx opraHH4ecKnX CoeIMHEHHil.

© oo N ok

R e el e o
~No o~ WDN B O

19.
20.
21.

IIpunoxenne Nel.

Bomnpocel J1isi CAaMOCTOSATEILHOM PAa00ThI CTYIEHTOB

Cnexrpockonust IMP B HeopraHu4ecKkoi XUMHH.

BnusiHre OBICTPBIX XUMHUYECKUX MPOIIEcCOB Ha criekTp SIMP.
®dypbe-cnekrpockonus SIMP.

PenakcannonHnsle mpoiiecchbl B ciekTpockonuu AMP.
Crnextpockonust SIMP B anu3otpornHbeix oOpasiax (TBepioe Tejo).
Ocobennoctu crniekTpockonuu IMP *C.

Hogekle npuHIUNB M TpUMEHEHUE criekTpockonuu AMP.
Meroas! IBOMHOTO pe30oHaHca B ciekTpockonuu SIMP.
Cnekrpockonusi ITP KOMIUIEKCHBIX COeAMHEHUH.

. Criextpockonus OIIP B METaNIOKOMIIKIIECHOM KaTaIu3e.

. KBazpynosibHbIE METO/IBI pE30HAHCA B U3yYEHHUE FaJIOUANPON3BOAHBIX.

. CriekTpanbHble METOABI U3YUEHUS KOMIUIEKCOB METAJIJIOB.

. HeTpaguumonuslie METOABI aKTUBALUU.

. UK-cniekTpockonus B OpraHun4eCcKON XUMHH.

. KonmnuectBennsle acniekTsl cnekrpockonuu UK.

. IlpaBuna or6opa B cnektpockonuu KP

. Ilonsspu3anmoHHble U Aenoaspyu3aloHHble TMHUM B criekTpe KP18. Metoasl nonnsanumn

¥ BO30YX/I€HUSI MOJIEKYII.

DAEeKTPOOTPULATENBHOCTD U Y D-CIIEKTPOCKOMHSL.
Macc-criekTpoMeTpus B U3y4eHUH HU3KOMOJIEKYIISIPHBIX COeTUHEHUH.
Oco0eHHOCTH U30TOMHOM Macc-CIEKTPOMETPHH.

KpnTepnu OICHUBAHHUA OTBETOB HA JK3aMCHE:
DK3aMeH Mo JAUCHUILIMHE COCTOUT U3 TPEX JacTeH:

Ha »k3amene CTYACHTY mnpeajaractcsi OTBCTHUTb HaA 1 TCOPCTI/I"ICCKI/Iﬁ BOIIPOC U PCUINTH 2
KOHKPCTHBIX CIICKTPAJIbHBIX 3aJa4U.

OtBer Ha KaXXIbIH BOIIPOC ounera OICHUBACTCA OTACIIBHO. HpI/I BBICTAaBJICHHUHU OLICHKHU

3a OTBET YYHUTBIBAOTCA OTBCTHI CTYACHTA HAa JOIMOJTHUTCIBHBIC BOIIPOCHI ITPETIOaaBaTCIs.

OTI[CJ'ILHEUI OIICHKA 3a OTBCTHI HA JOIMOJIHUTCIILHBIC BOIIPOCHI HC CTABUTCA.

ITokazarenn Kpurepun

OTBeTHI IO BOTIpocaM OmiieTa COJZIep’KaHUE OTBETA COOTBETCTBYET IMMOCTABIEHHOMY BOIIPOCY

PaCKpbIBArOTCA HanOoJee 3HaUYNMBbIE (baKTI:I, HAay4YHBIC ITOJIOKCHUS,
CO6HIO,I[3€TC$I JIOTUYECKasd 1OoCICA0BaTCIIbHOCTh B U3JI0KCHUNU
Marcpualia
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OTBeTHI Ha IOTIOTHUTENBHBIC collep’KaHue OTBETA COOTBETCTBYET IMOCTABIIEHHOMY BOIIPOCY

BOIIPOCHI pacKpbeIBaOTCs HanOoJee 3HaYUMBbIe (DaKThI, HAYIHBIE ITOJIOKEHUS,
COOJIFOIaeTCS JIOTUYECKYIO MTOCIIEA0BATEIBHOCTh B U3JI0KCHUH
MaTepuai

Ouenka «Hey10BJIETBOPUTEIbHO)
dbparMeHTapHOE 3HAHKE MTPEIMETa, OTCYTCTBUE YMEHHI U HABBIKOB PUMEHEHHUS
METOJIOB U MOAX0/I0B U3y4aeMOU TUCIUIUIMHBI IPU PEeIICHUH Y4eOHBIX 3ajau.

OueHka «y10BJeTBOPUTEILHOY

HCCI/ICTCMaTI/I3I/IpOBaHHBIC 3HAHUA Hpe;[MeTa, HJaCTUYHO C(l)OpMHpOB&HHBIC YMCHI/IH nu
HaBBIKHM MPUMEHEHHS METOJIOB U TOIX0/I0B U3y4aeMOM AUCITUIUIMHBI ITPH PEeIICHUN YIeOHBIX
3aJ1a4.

OuneHka «xopouo»

B 11€JIOM, CPOPMUPOBAHHBIC, HO COJICPKAIIUE OTACIIbHBIC MPOOEIbl 3HAHUS TIPEIMETA,
yMeHI/Ie HpI/IMCHﬂTI) METOABI U ITOAXOAbI H3y‘~I&CMOﬁ IOUCHUITIIINHBI HpI/I pGHIGHI/II/I y‘-Ie6HI)IX nu
HpaKTI/I‘IeCKI/IX 3a1a4 ¢ MUHUMAJIBHBIM KOJIMYCCTBOM OHII/I6OK HCHpI/IHHI/IHI/IaJIBHOFO
XapakTepa, HATM4YKMe HABBIKOB MPUMEHEHUSI METOOB U MOIX0/I0B H3y4aeMOW JUCITUILTUHBI
[IPU PELICHNU YYEOHBIX U MIPAKTUUECKHX 3a1a4. OueHKa «O0TJIHYHO»

c(OpMHPOBAHHBIEC ¥ CUCTEMATU3UPOBAHHBIC 3HAHUSA TIPEAMETa, CHOPMUPOBAHHBIE
YMGHI/UI 1N HABBIKHU HpI/IMeHeHI/ISI METOAOB U IMOAXOO0B I/13yT~IaGMOI>'I JOUCHUITIINHBI HpI/I pGHIeHI/II/I
yueOHBIX U MPAKTUYECKUX 3a]1a4.

Pa3zpaboruuk:

I.X.H., mpodeccop, A.T'. Ilpoiimakos

[TporpammMa paccMOTpeHa Ha 3acelaHuu Kadepbl

aHAJTUTHUYECKON U (papMarleBTUIECKON XUMHUH

29 mas 2026 r., npotokon Ne 4

3aB. xadeapoit, npodeccop Q )_\‘Z'\ %w_‘f A.N. Bunsmc

Hacmoswas npoepamma ne mosicem 6vims 8ocnpousgedena nu 6 Kakoui popme de3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomuuka npocpammsi.
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